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PREFACE. 


There  are  few  students  who  do  not  experience  misgivings  on 
commencing  the  study  of  diseases  of  the  chest.    The  subject  em- 
braces such  a  wide  field  of  research,  and  is  at  once  so  difficult  and 
complicated,  that  they  are  quite  at  a  loss  as  to  the  best  means  of 
approaching  it.    Unfortunately,  their  dislike  of  "  dry  detail,"  and 
their  anxious  longings  after  "  practical "  knowledge,  induce  them 
too  often  to  attempt  a  method  which  is  quite  impracticable.  Instead 
of  making  themselves  familiar  with  the  mechanism  in  which  the 
physical  signs  of  disease  originate,  and  connecting  each  one  sepa- 
rately with  its  corresponding  change  in  the  physical  condition 
of  the  heart  or  lungs,  they  begin  by  attempting  to  group  together 
certain  physical  signs  and  general  symptoms  as  indicative  of 
particular  forms  of  disease.    Before  they  are  familiar  with  the 
very  elements  of  auscultation  or  have  formed  a  clear  conception 
of  the  nature  and  value  of  any  of  its  signs,  they  endeavour  to 
estimate  the  precise  importance  attaching  to  the  presence  of  par- 
ticular signs,  and  thus  to  diagnose  existing  mischief.    No  wonder 
that  they  so  often  find  themselves  bewildered,  and  are  ready  to 
discard  the  stethoscope,  as,  to  them  at  least,  a  hopeless  mystery. 
Auscultation  has  a  language  of  its  own,  a  language  clear  and 
forcible  when  properly  understood,  but  otherwise  obscure,  mys- 
terious, and  unintelligible.    This  language  it  is  almost  impossible 
to  acquire  without  a  previous  knowledge  of  its  alphabet ;  and  if,  by 
extraordinary  diligence  and  perseverance,  the  more  zealous  have 
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learned  to  interpret  it  correctly,  the  less  fortunate  and  less  perse- 
vering have  notoriously  failed  in  mastering  its  difficulties. 

My  object  has  been  to  lessen  these  difficulties,  and  to  render 
attainable  by  men  of  ordinary  capacities  and  ordinary  opportunities 
a  science  which  is  indispensable  to  every  medical  practitioner.  I 
have  endeavoured  to  begin  at  the  beginning,  to  assume  nothing, 
and  to  explain  every  auscultatory  sign  by  reference  to  the  morbid 
condition  and  consequent  altered  mechanism  in  which  each  takes 
its  origin.  My  wish  has  been  to  inculcate  the  necessity  for 
regarding  each  physical  sign,  not  as  indicative  of  a  certain  disease, 
but  rather  as  the  natural  consequence  of  a  certain  physical  altera- 
tion in  the  tissues,  the  source  and  true  interpretation  of  which 
must  be  determined  by  concomitant  circumstances. 

I  have  endeavoured  to  use  the  simplest  language,  so  as  to  obviate 
the  formidable  difficulty  presented  by  the  confused  and  varied 
phraseology  made  use  of  by  many  writers  on  the  subject,  to  give  a 
definite  meaning  to  each  term  which  is  employed,  and  to  present  a 
classification  of  the  various  sounds  which  shall  be  intelligible  even 
to  a  novice  at  auscultation.  How  far  I  have  succeeded  it  will  be 
for  others  to  determine ;  but  I  shall  have  done  good  service  if  I 
have  even  cleared  the  way  for  other  labourers  in  the  same  field. 

My  explanation  of  the  mechanism,  and  true  significance  of 
segophony,  and  of  sundry  other  abnormal  sounds,  is  at  variance  with 
that  which  is  generally  received ;  but  in  this,  and  in  every  other 
instance,  I  have  stated  the  grounds  on  which  my  opinion  rests, 
and  it  will  be  for  future  observers  and  future  experimentalists  to 
estimate  their  real  value. 

Under  the  head  of  "  Consumption  "  I  have  brought  together  a 
variety  of  facts,  which  serve  to  elucidate  several  points  on  which 
erroneous  ideas  are  commonly  entertained,  and  have  discussed  and 
expressed  my  views  as  to  others  about  which  there  is  considerable 
difference  of  opinion. 

I  have  purposely  avoided  encumbering  my  pages  with  the 
details  of  remedies  and  modes  of  treatment  which  experience  has 
proved  to  be  undeserving  of  confidence,  and  have  contented 
myself  with  describing  the  particular  methods  of  treatment  which 
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have  appeared  to  me  most  generally  successful,  and  based  upon 
the  soundest  physiological  grounds. 

Throughout  the  work  I  have  availed  myself  of  the  labours 
of  my  predecessors,  and  have  profited  largely  by  their  investi- 
gations. Whenever  I  have  seen  reason  to  dissent  from  their  con- 
clusions, I  have  not  hesitated  to  avow  it,  and  have  stated  the 
grounds  of  my  opinion.  In  no  other  way  is  it  possible  to  obtain  a 
full  discussion  of  the  principles  on  which  our  science  is  founded,  or 
to  arrive  at  a  satisfactory  conclusion  respecting  their  merits. 

I  need  scarcely  say  how  gratifying  it  would  be  to  me  to  learn 
that  the  views  which  I  have  propounded  have  received  the  ap- 
proval of  my  professional  brethren;  but  as  my  sole  object  is  to 
elicit  the  truth,  I  trust  that  those  gentlemen  who  meet  with  facts 
which  in  any  way  elucidate  the  questions  at  issue  will  kindly 
favour  me  with  the  result  of  their  experience. 


13,  Manchester  Squaee,  London,  W. ; 
1862. 
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CHAPTER  I. 

PRINCIPLES  OF  PHYSICAL  DIAGNOSIS.  TOPOGRAPHY  OF  THE 

WALLS  OF  THE  CHEST.  CONTENTS  OF  THE  VARIOUS  RE- 
GIONS. 


"  Felix,  qui  potuit  verum  cognoscere  causas." 


When  a  student's  attention  is  first  directed  to  the  physical 
diagnosis  of  diseases  of  the  chest,,  he  rarely  forms  a  just  estimate  of 
its  importance.  He  is  apt  either  to  underrate  or  else  to  over- 
estimate its  true  value.  In  either  case  he  starts  with  erroneous 
impressions,  which,  in  one  way  or  another,  must  ultimately  cause 
vexation  and  disappointment.  It  may  be  well,  therefore,  to  point 
out  the  true  scope  and  object  of  the  study  on  which  we  are  about 
to  enter,  in  order  that  beginners  may  be  encouraged  to  persevere 
in  mastering  its  difficulties. 

The  lungs,  the  heart,  and  the  large  vessels  are  placed  within  a 
bony  framework,  where  eye  cannot  penetrate  and  the  sense  of 
touch  is  of  little  avail.  Thus  the  senses  usually  employed  in  the 
investigation  of  disease  are  rendered  almost  useless,  and  as  the 
general  symptoms  of  diseases  of  the  chest  aje  uncertain  and  falla- 
cious, the  practitioner  who  know3  not  how  to  conduct  a  physical 
examination  of  the  chest  must  treat  a  whole  class  of  dangerous 
maladies  in  ignorance  of  the  true  nature  of  his  patient's  disorder. 
Here  it  is  that  the  stcthoscopist  steps  in.  His  aim  is  to  discover 
the  physical  condition  of  the  heart  and  lungs;  to  detect  the  early 
inroads  of  disease ;  to  chronicle  its  onward  progress,  or  haply  note 
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its  gradual  subsidence.  His  first  object  is  to  unveil  the  nature  of 
the  changes  going  on  within  the  chest,  with  a  view  to  the  adoption 
of  remedial  measures  calculated  to  alleviate  his  patient's  suffering; 
his  next  to  ascertain  the  precise  extent  of  those  changes,  in  order 
that  he  may  be  able  either  to  speak  hopefully  as  to  the  issue  or  to 
warn  the  patient  of  his  danger. 

It  is  right,  however,  to  approach  the  subject  with  the  full  and 
clear  understanding  that  physical  signs  will  not  of  themselves 
enable  him  to  accomplish  the  object  he  has  in  view.  As  the 
constitutional  symptoms  which  accompany  chest  diseases  are  often 
perplexing  and  fallacious,  so  the  physical  signs,  when  taken  by 
themselves,  are  apt  to  lead  to  grievous  error.  The  former  are  so 
uncertain  and  variable  in  their  character  that  constant  reference 
to  the  physical  signs  is  required  to  confirm  or  negative  their  in- 
dications ;  whilst  the  latter  are  mere  exponents  of  physical  changes 
in  the  organs  within  the  chest,  and  need  all  the  light  which  can 
be  thrown  upon  them  by  a  careful  consideration  of  the  general 
symptoms  before  they  can  be  trusted  as  interpreters  of  disease  or 
guides  to  its  rational  treatment.  An  exclusive  reliance  upon  the 
one  class  of  symptoms  is  as  mischievous  as  a  blind  confidence  in 
the  other,  and  both  prove  fruitful  sources  of  mistaken  diagnosis 
and  consequent  improper  treatment. 

With  a  view  to  a  clear  understanding  of  the  subject,  I  purpose 
beginning  by  an  exposition  of  the  principles  on  which  the  physical 
diagnosis  of  chest  diseases  is  founded.  It  will  then  be  seen  how 
naturally,  how  necessarily  the  physical  signs  arise  out  of  physical 
changes  which  have  occurred,  and  how  readily,  after  tracing 
morbid  changes  to  the  production  of  characteristic  physical  signs, 
the  mind  is  able  to  invert  the  picture,  and  refer  morbid  sounds  to 
their  corresponding  physical  changes. 

Physical  diagnosis,  then,  rests  on  the  fact  that  disease  produces 
anatomical  changes  in  the  organs  it  affects,  that  such  changes  give 
rise  to  corresponding  alterations  in  the  physical  properties  of  those 
organs,  and  that,  knowing  the  physical  properties  of  each  part  in 
a  state  of  health,  we  are  enabled  to  judge  of  the  morbid  changes 
which  have  occurred  by  the  character  of  the  alteration  which  has 
taken  place  in  its  physical  properties.    Of  these  we  judge,  1st,  by 
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careful  inspection  or  ocular  examination  of  the  chest ;  2ndly,  by- 
palpation  or  manual  examination  j  3rdly,  by  mensuration;  4thly, 
by  percussion ;  Sthly,  by  auscultation  j  6thly,  by  succussion. 

The  first  of  these  methods  of  examination  demands  a  previous 
knowledge  of  the  form,  size,  and  capacity  of  a  healthy  chest,  the 
nature  and  position  of  its  contents,  and  its  action  during  ordinary  and 
forced  respiration,  as  also  of  the  various  changes  it  may  undergo 
in  one  or  all  of  these  particulars  from  influences  external  to  the 
lungs,  heart,  and  great  vessels. 

The  three  last  require  for  their  elucidation  an  intimate  acquaint- 
ance with  the  laws  which  govern  the  production  and  transmission 
of  sound,  and,  before  they  can  be  made  available  for  the  diagnosis  of 
disease,  a  careful  study  of  the  sounds  emitted  under  various  cir- 
cumstances by  different  portions  of  a  healthy  chest. 

With  the  view  of  localising  the  physical  signs,  and  thus  render- 
ing description  as  accurate  as  possible,  it  is  expedient  to  map  out 
the  surface  of  the  chest  into  regions  admitting  of  easy  recognition. 
The  natural  divisions  of  anterior,  posterior,  and  lateral  are  not  in 
this  instance  sufficiently  minute,  as  each  of  the  spaces  thus 
marked  out  embraces  an  extent  of  surface  which  renders  accuracy 
of  description  impossible.  It  therefore  becomes  necessary  to  adopt 
some  other  and  smaller  boundaries ;  and  the  following,  which 
approximate  closely  to  those  proposed  by  many  authors,  will  be 
found  well  defined,  and  sufficiently  small  for  practical  purposes  : 

Anteriorly  on  either  side — 1st,  supra- clavicular ;  2nd,  clavicular ; 

3rd,   infra- clavicular ;  4th,  mam- 
mary; 5th,  infra-mammary. 
„         in  the  centre — 1st,  supra-sternal ;  2nd,  superior  ster- 
nal ;  3rd,  inferior  sternal. 
Laterally  1st,  axillary ;  2nd,  infra-axillary. 

Posteriorly  on  either  side — 1st,  superior  scapular ;  2nd,  inferior 

scapular;  3rd,  inferior  dorsal. 
„         in  the  centre — inter-scapular. 

Of  these  regions  it  will  be  observed  that  the  interscapular 
region  and  the  three  sternal  regions  are  single,  whilst  all  the  rest 
are  double,  existing  equally  on  either  side  of  the  chest. 
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The  supra-clavicular  space  has  for  its  upper  boundary  a  line  drawn 
from  the  claviculo-scapular  articulation  to  the  upper  rings  of 
the  trachea  j  below  it  has  the  clavicle,  and  inside  the  trachea. 

The  clavicular  is  that  which  lies  beneath  the  inner  three  fifths 
of  the  clavicle,  and  has  the  bone  for  its  anterior  boundary. 

The  infra-clavicular  has  for  its  limits  the  clavicle  above,  the 
inferior  margin  of  the  third  rib  below,  the  sternum  inside, 
and  outside  a  line  falling  vertically  from  the  junction  of  the 
outer  and  middle  third  of  the  clavicle. 

The  mammary  is  bounded  above  by  the  third  rib ;  below,  by  the 
inferior  margin  of  the  sixth  rib ;  inside,  by  the  edge  of  the 
sternum ;  outside  by  a  vertical  line  continuous  with  the  outer 
boundary  of  the  infra-clavicular  region. 

The  infra-mammary  is  that  portion  of  the  anterior  surface  of  the 
chest  which  lies  below  the  mammary.  Above  it  has  the  sixth 
rib ;  below,  a  curved  line  corresponding  to  the  edges  of  the 
false  ribs ;  inside,  the  inferior  portion  of  the  sternum ;  outside, 
a  continuation  of  the  outer  boundary  of  the  mammary  region. 

The  supra-sternal  is  the  hollowed  space  which  lies  immediate! y 
above  the  notch  of  the  sternum,  and  is  bounded  on  either  side 
by  the  sterno-mastoid  muscle. 

The  superior  sternal  is  the  space  bounded  anteriorly  by  that 
portion  of  the  sternum  which  lies  above  the  lower  margin  of 
the  third  rib. 

The  inferior  sternal  corresponds  to  that  portion  of  the  sternum 
which  lies  below  the  lower  margin  of  the  third  rib. 

The  axillary  has  for  its  limits  the  axilla  above ;  below,  a  line 
carried  backwards  from  the  lower  boundary  of  the  mammary 
region  to  the  inferior  angle  of  the  scapula;  in  front,  the  outer 
margin  of  the  infra-clavicular  and  mammary  regions ;  and 
behind,  the  external  edge  of  the  scapula. 

The  infra-axillary  has  the  axillary  region  for  its  upper,  and 
the  edges  of  the  false  ribs  for  its  lower  boundary ;  in  front  it 
is  limited  by  the  infra-mammary,  and  behind  by  the  inferior 
dorsal  region. 

The  superior  and  inferior  scapula  together  occupy  the  space 
from  the  second  to  the  seventh  rib,  and  are  respectively  iden- 
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tical  in  their  outlines  with  the  upper  and  lower  fossa  of  the 
scapula. 

The  inter-scapular  is  the  space  situated  between  the  inner 
margins  of  the  scapula?  and  the  spines  of  the  dorsal  vertebrae 
from  the  second  to  the  sixth. 

The  inferior  dorsal  lies  below  the  inferior  scapula  and  the  inter- 
scapidar  regions,  which  form  its  superior  boundary;  below 
it  extends  to  the  twelfth  rib ;  inside  to  the  spine  ;  outside  to 
a  line  falling  vertically  from  the  inferior  angle  of  the  scapula. 

To  these,  then,  or  to  somewhat  similar  divisions,  constant  refer- 
ence should  be  made  in  describing  the  position  of  any  alteration 
observed  either  in  the  walls  of  the  chest  or  in  the  organs  con- 
tained within  them;  and  therefore  at  the  very  outset  of  his  investi- 
gation the  student  should  make  himself  familiar  with  their  limits. 

"When  once  this  preliminary  knowledge  has  been  acquired,  his 
next  object  should  be  to  stndy  the  natural  position  of  the  thoracic 
organs,  and  ascertain  precisely  what  portions  of  them  correspond 
to  these  artificial  external  divisions.  Without  such  a  knowledge 
he  cannot  judge  what  signs  he  may  expect  to  find  there  in  a  state 
of  health,  nor  can  he  distinguish  the  accession  of  disease. 

The  following  statement  of  the  contents  of  the  several  regions 
will  be  found  sufficiently  minute  for  practical  purposes  : 

The  supra-clavicular  region  on  either  side  contains  the  very  apex 
of  the  lung,  with  portions  of  the  sub-clavian  and  carotid 
arteries,  and  of  the  sub-clavian  and  jugular  veins. 

The  clavicular  is  occupied  by  the  parenchyma  of  the  lung.  On 
the  right  side,  at  its  outer  extremity,  lies  the  sub-clavian  artery; 
at  the  sterno-clavicular  articulation,  the  arteria  innominata; 
and  on  the  left  side,  deeply  seated,  are  the  carotid  and  sub- 
clavian arteries. 

The  infra-clavicular  has  on  either  side  the  superior  lobe  of  the 
lung  and  the  main  bronchus  :  the  right  bronchus  lies  behind, 
the  left  a  little  below  the  second  costal  cartilage;  on  the  right 
side  is  the  superior  cava  and  a  small  portion  of  the  right  auricle 
of  the  heart;  on  the  left  is  a  portion  of  the  pulmonary  artery, 
and  in  some  instances  a  portion  of  the  sub-clavian  artery. 
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The  aorta  and  the  pulmonary  artery  lie  immediately  behind 
the  second  stcrno-costal  articulation — the  one  on  the  right,  the 
other  on  the  left  side  of  the  sternum.  On  the  left  side  the 
lower  boundary  of  this  region  very  nearly  corresponds  to  the 
base  of  the  heart. 
The  mammary  region  differs  greatly  in  its  contents  on  the  two 
sides.  On  the  right,  the  lung  is  found  in  front  extending 
down  to  the  sixth  rib,  where  its  thin,  sharp  border  very  nearly 
corresponds  to  the  lower  boundary  of  this  region.  The  fissure 
which  separates  the  upper  and  middle  lobes  commences  about 
the  fourth  cartilage;  that  which  separates  the  middle  and  lower 
lobes,  about  the  fifth  interspace.  The  right  wing  of  the  dia- 
phragm, though  not  attached  higher  than  the  seventh  rib,  is 
usually  pushed  up  by  the  liver  as  high  as  the  fourth  interspace, 
the  lower  surface  of  the  lung  being  concave  to  receive  it.  A 
portion  of  the  right  auricle  and  the  superior  angle  of  the  right 
ventricle  lie  close  to  the  sternum,  between  the  third  and  the 
fifth  ribs. 

On  the  left  side,  the  lung  lies  in  front  down  to  about  the 
fourth  sterno-costal  articulation;  thence  its  anterior  border 
passes  downwards  and  outwards  (leaving  an  open  space  for  the 
heart),  until  it  reaches  the  fifth  rib,  when  it  curves  forwards 
and  downwards  to  opposite  the  sixth  rib  or  interspace,  and 
thence  passes  outwards  almost  horizontally.  The  open  space 
where  the  heart,  so  to  speak,  comes  in  contact  with  the  chest 
is  usually  about  an  inch  and  a  half  or  two  square  inches  in  ex- 
tent. The  left  auricle  and  ventricle,  and  a  portion  of  the  right 
ventricle  towards  the  apex,  are  found  in  the  left  mammary 
region.  The  apex  lies  immediately  above  the  sixth  costal 
cartilage.  The  fissure  which  separates  the  two  lobes  of  the 
left  lung  usually  commences  about  the  fifth  interspace. 

The  infra-mammary  on  the  right  side  contains  the  liver,  with 
the  lung  protruding  in  front  on  full  inspiration  ;  on  the  left, 
the  anterior  border  of  the  spleen,  and  the  stomach,  with  a  por- 
tion of  the  left  lobe  of  the  liver,  lying  in  front  of  it,  towards 
the  mesian  line.  The  stomach  usually  rises  to  a  level  with 
the  sixth  rib. 


Topography  of  the  Walls  of  the  Chest.  7 

The  suprasternal  is  occupied  chiefly  by  the  trachea ;  but  on  the 
right  side  is  the  arteria  iuuomiuata.  The  arch  of  the  aorta 
sometimes  reaches  to  its  lower  border,  aud  may  be  felt  pul- 
sating there,  on  deep  pressure. 

In  the  superior  sternal,  the  lung  lies  in  front,  and  immediately 
behind  it  are  the  ascending  and  transverse  portions  of  the  arch 
of  the  aorta,  and  the  pulmonary  artery  from  its  origin  to  its 
bifurcation.  The  pulmonary  valves  are  situated  close  to  the 
left  edge  of  the  sternum,  on  a  level  with  the  lower  margin  of 
the  third  rib ;  the  aortic  about  half  an  inch  lower  down,  more 
deeply  seated,  and  midway  between  the  mesian  line  and  the  left 
edge  of  the  sternum.  The  trachea  bifurcates  on  a  level  with 
the  second  ribs. 

The  inferior  sternal  has  lung  in  front  on  the  right  side  through- 
out its  whole  extent,  and  on  the  left  down  to  about  the  fourth 
sterno-costal  articulation.  Below  this,  on  the  left  side,  lies 
the  chief  part  of  the  right  ventricle  of  the  heart,  and  a  small 
portion  of  the  left  ventricle.  The  mitral  valve  is  situated  close 
to  the  left  edge  of  the  sternum,  on  a  level  with  the  fourth 
sterno-costal  articulation ;  and  the  tricuspid  lies  nearer  the 
mesian  line,  and  more  superficially.  Inferiorly  is  the  attach- 
ment of  the  heart  to  the  diaphragm,  and  below  this  again  a 
small  portion  of  the  liver,  and  sometimes  of  the  stomach. 
In  the  axillary,  the  subjacent  parts  are  the  upper  lobes  of  the 

lungs,  with  the  main  bronchi  deeply  seated. 
The  infra-axillary  contains  the  lung,  with  its  lower  margin 
sloping  down  from  before  backwards.    On  the  right  side  is 
the  liver ;  on  the  left  the  stomach  and  spleen. 
The  superior  and  inferior  scapular  have  beneath  them  the  paren- 
chyma of  the  lung. 
In  the  inter-scapular,  towards  the  centre,  opposite  the  third 
dorsal  vertebra,  will  be  found  the  bifurcation  of  the  trachea, 
the  main  bronchi,  and  the  bronchial  glands ;  on  either  side 
parenchyma  of  the  lungs ;  on  the  left  the  oesophagus  ;  and  from 
the  upper  part  of  the  fourth  dorsal  vertebra  downwards,  the 
descending  aorta. 
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• 

In  the  inferior  dorsal,  the  lung  lies  superficially  as  low  as  the 
eleventh  rib.  On  the  right  side,  the  liver  extends  downwards 
from  the  level  of  the  eleventh  rib ;  and  on  the  left  lie  the 
stomach  and  intestines.  Along  the  left  side  of  the  spine  runs 
the  descending  aorta  j  and  on  both  sides,  close  to  the  spine,  is 
found  a  small  portion  of  the  kidney. 


CHAPTER  II. 

INSPECTION  OF  THE  CHEST  HOW  TO  BE  CONDUCTED; 

WHAT  TO  BE  OBSERVED. 

A  cabeful  ocular  examination  of  the  chest  will  often  furnish 
important  information  respecting  the  condition  of  the  thoracic 
viscera.  It  shows  us  not  only  the  shape  of  the  chest  and  any 
irregularities,  congenital  or  acquired,  presented  by  any  portion  of 
its  surface,  but  it  makes  us  acquainted  with  the  motions  of  the 
thoracic  walls,  the  character  of  the  respiratory  efforts,  the  frequency 
with  which  they  are  repeated,  their  evenness  or  irregularity,  the 
ease  or  difficulty  with  which  they  are  performed,  and  the  part 
played  by  the  various  muscles  of  respiration.  It  enables  us  to  note 
the  rhythm*  of  the  respiration,  to  estimate  the  exact  time  occupied 
by  the  acts  of  inspiration  and  expiration  respectively,  and  to 
compare  the  movements  of  the  two  sides  of  the  chest  in  regard  to 
their  symmetry,  regularity,  and  force.  These  are  all  important 
points  in  the  diagnosis  of  disease,  as  will  be  seen  when  their 
practical  bearing  is  explained. 

But  if  we  wish  to  make  inspection  subservient  to  the  diagnosis 
of  thoracic  disease,  it  behoves  us,  first  of  all,  to  examine  carefully 
the  form,  size,  and  movements  of  a  healthy  chest.    Without  this 

*  By  the  term  rhythm  is  meant  the  mode  of  progression  and  evolution  of  the 
sounds,  which  may  be  gradual  and  equable  from  first  to  last,  or  irregular,  jerking,  or 
interrupted. 
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preliminary  study  it  will  be  impossible  to  detect  any  physical 
alteration,  still  more  to  estimate  its  importance. 

In  conducting  an  examination  of  the  chest  whether  by  in- 
spection or  by  any  other  means,  it  is  of  the  utmost  importance 
that  the  patient's  position  should  be  free  and  unrestrained,  and 
that,  whether  he  be  lying  down,  sitting,  or  standing,  the  plane  on 
which  he  rests  should  be  perfectly  even,  and  his  limbs  in  the  same 
position  on  either  side.  Inattention  to  these  points  may  lead  to 
irregularity  more  or  less  discernible  between  the  two  sides  of  the 
thorax,  when  the  one  is  carefully  compared  with  the  other,  and 
may  give  rise  to  differences  more  or  less  marked,  when  corre- 
sponding portions  of  the  chest  are  contrasted  by  the  aid  of  men- 
suration, percussion,  and  auscultation. 

The  patient,  then,  being  placed  in  an  easy  posture  (sitting  is  the 
easiest  and  most  convenient),  with  the  surface  of  the  chest  exposed, 
in  a  good  light  opposite  the  observer,  and  the  arms  similarly 
disposed  on  either  side,  the  thorax  should  be  examined  in  front, 
behind,  sideways,  and  from  above  downwards.  Its  form,  size,  and 
movements  should  be  noted  during  ordinary  and  forced  respira- 
tion, every  deviation  from  the  healthy  standard  marked,  and  every 
region  on  the  one  side  compared  with  its  corresponding  region  on 
the  other. 

The  apparent  side  of  the  thorax  in  relation  to  the  body  varies 
greatly  in  different  individuals  enjoying  equally  good  health,  and 
no  certain  rule,  therefore,  can  be  laid  down  respecting  it.  It 
is  sufficient  for  our  purpose  at  present  to  know  that  a  large  broad 
chest  does  not  (as  is  popularly  supposed)  denote  a  healthy  chest, 
nor  a  small  or  somewhat  narrow  chest  an  unhealthy.* 

The  form  of  a  well-proportioned  chest  being  well  known  to 
anatomists,  it  is  needless  to  enter  into  a  description  of  it  here. 
Suffice  it  to  say,  that  in  a  normal  state  its  two  sides  are  symmetri- 
cal in  every  part,  and  the  intercostal  spaces  more  or  less  distinctly 
visible,  according  as  the  individual  is  more  or  less  fat. 

Considerable  alterations,  however,  in  the  form  of  the  chest  arc 
compatible  with  a  healthy  condition  of  the  thoracic  viscera,  and  it 
therefore  becomes  necessary  to  make  ourselves  acquainted  with 

*  See  'Med.-Chir.  Trans.,'  vol.  xxix,  p.  172-4. 
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the  frequency  of  their  occurrence,  in  order  that  we  may  be  enabled 
to  estimate  correctly  the  indications  they  severally  afford. 

It  appears  from  the  investigations  of  M.  Woollez*  that  a  per- 
fectly symmetrical  chest  is  of  rare  occurrence,  existing  in  scarcely 
more  than  one  out  of  every  five  of  the  adult  male  population. 
This  may  be  owing  to  causes  either  of  physiological  or  pathological 
origin ;  the  former  unconnected  with  thoracic  disease,  being  the 
result  of  congenital  malformation,  or  of  tight  lacing,  or  else  pro- 
duced by  the  habits  or  pursuits  of  the  individual;  the  latter  the 
effects  of  existing  or  former  pectoral  disease.  In  either  case  the 
defects  may  be  general,  affecting  the  whole  form  or  shape  of  the 
thorax ;  or  partial,  giving  rise  to  local  alterations  without  inter- 
fering with  its  general  shape.  But  whether  the  defect  be  general 
or  local,  it  is  obvious  that  mere  want  of  symmetry  in  the  chest 
cannot  be  depended  on  as  an  indication  of  visceral  disease.  Its  chief 
value  is  that  it  arrests  attention  and  suggest  inquiry  as  to  the  ex- 
istence of  disease  at  a  former  period,  as  also  into  the  presence  of 
characteristic  signs  denoting  subjacent  structural  alteration. 

When  the  form  of  the  chest  is  altered,  it  may  be  in  one  or  other 
of  the  following  ways  : — The  entire  thorax,  or  any  part  of  it,  may 
either  bulge  or  fall  in  to  an  unnatural  extent ;  there  may  be  abnor- 
mal elevation,  or  lowering  of  the  whole  or  any  part  of  it,  or  it  may 
be  more  or  less  distorted. 

The  bulging  may  be  either  general  or  local ;  the  walls  of  the 
chest  on  both  sides  may  be  unusually  prominent ;  or  the  prominence 
may  be  confined  to  one  side,  or  it  may  be  even  more  circumscrihed, 
existing  only  in  one  or  two  small  localities.  But  whatever  its 
form,  its  cause,  supposing  it  to  arise  from  disease,  is  always  the 
outward  pressure  of  some  force  existing  within  the  chest.  There- 
fore, if  it  is  general,  it  takes  its  origin  in  some  disease  which  pro- 
duces such  pressure  over  the  whole  of  either  or  both  sides;  as, 
for  instance,  general  vesicular  emphysema,  pneumothorax,  em- 
pyema, and  other  rarer  forms  of  mischief,  whilst,  if  it  is  partial 
only,  it  is  caused  by  an  expanding  force  of  an  equally  limited 
nature ;  such,  for  instance,  as  partial  emphysema,  circumscribed 
empyema,  aneurismal  and  other  intrathoracic  tumours,  or  enlarge - 

*  •  Recherchea  sur  l'Insuection  et  la  Mensuration  do  la  Poitrinc'    Paris,  1838. 
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ment  of  the  heart,  liver,  or  spleen.  Simple  hydrothorax  has  been 
said  to  be  incapable  of  occasioning  bulging,  whether  general  or 
local ;  but  I  am  satisfied  that  the  assertion  is  incorrect ;  for  al- 
though it  holds  good  as  a  general  rule,  I  have  met  with  several 
well-marked  instances  of  bulging  chest,  which,  from  the  effect  of 
treatment,  I  cannot  doubt  to  have  resulted  from  long-standing  and 
copious  serous  effusion  into  the  pleural  cavity ;  and  in  one  case  in 
which  bulging  was  well  marked,  the  trochar  afforded  unmistake- 
able  evidence  of  mere  serous  effusion. 

Retraction  or  falling  in  of  the  chest  may,  in  like  manner,  be 
either  general  or  local.  In  both  cases  it  results  from  diminution 
in  the  size  of  the  lung,  consequent  either  on  pressure  from  without 
or  on  change  in  the  lung  substance.  The  pulmonary  tissue,  being 
deprived  of  elasticity,  no  longer  offers  its  normal  resistance,  and 
the  chest-walls  fall  in  under  atmospheric  pressure.  If  the  mischief, 
be  what  it  may,  pervades  the  whole  of  one  side  of  the  chest,  the 
retraction  or  falling  in  of  the  chest-walls  on  that  side  will  be 
general ;  if  it  be  limited  to  one  or  two  spots,  the  depression  will 
be  circumscribed,  occurring  only  at  those  spots.  So  it  happens 
that  general  depression  or  retraction  of  the  chest  is  most  frequently 
found  in  cases  where,  at  a  former  period,  there  has  been  extensive 
pleuritic  effusion,  and  the  lung  is  carnified  and  reduced  to  a  small 
inelastic  mass  by  the  continued  pressure  of  the  fluid ;  but  it  is 
also  observed  to  a  less  extent  among  consumptive  patients,  as  also 
in  cases  where  the  lung  substance  is  collapsed  and  atrophied  by 
inaction,  consequent  on  occlusion  of  the  bronchi,  whether  produced 
by  the  pressure  of  an  aneurismal  sac,  a  cancerous  deposit,  enlarged 
bronchial  glands,  or  any  other  means.  Instances  of  partial  falling 
in  of  the  chest  are  constantly  met  with  in  the  infra-clavicular 
regions  when  tuberculous  cavities  exist  in  the  apices  of  the  lungs 
and  occur  in  other  parts  of  the  thorax,  according  to  the  position 
of  the  lung  substance  which  has  undergone  contraction,  whether 
from  the  infiltration  of  tubercle  or  any  other  matter,  or  from  the 
formation  of  pulmonary  abscess. 

Elevation  and  lowering  of  the  shoulders  and  chest-walls,  or 
certain  portions  of  them,  arc  of  common  occurrence.  The  former  is 
a  frequent  accompaniment  of  general  emphysema,  and  is  also  seen 
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not  uncommonly  on  one  side  of  the  chest,  when  there  is  chronic 
pleuritic  effusion  on  the  other :  the  latter  may  be  observed  wben 
the  chest  has  fallen  in  as  a  result  of  chronic  pleurisy  *  Without 
strict  investigation,  however,  it  would  be  wrong  to  attach 
much  importance  to  such  phenomena,  for  they  often  exist  without 
visceral  disease,  and  to  such  an  extent  in  some  instances,  that  in 
a  case  recorded  by  Dr.  Walshe,  elevation  of  the  shoulder  on  the 
one  side,  occurred  on  the  same  side  as  retraction  of  the  parietes 
from  chronic  pleurisy.f 

Distortion  of  the  chest,  when  extensive,  is  usually  the  result  of 
congenital  malformation  or  of  accidental  circumstances  uncon- 
nected with  thoracic  disease.  It  may  take  place,  however,  to  a 
certain  extent  as  a  consequence  of  disease  within  the  thoracic 
cavity.  Thus  chronic  pleurisy,  when  followed  by  compression  and 
carnification  of  the  lung,  and  consequent  falling  in  of  the  chest- 
walls,  not  unfrequently  causes  lateral  curvature  of  the  spine,  the 
convexity  being  towards  the  sound  side,f  as  also  twisting  of  the 
ribs  to  such  an  extent  in  certain  cases  that  their  upper  edges  be- 
come external.  The  sternum,  ribs,  and  clavicles  may  yield  in  any 
direction  under  the  pressure  of  aneurismal  and  other  tumours,  and 
the  clavicles  may  yield  in  any  direction  uuder  the  pressure  of 
aneurismal  and  other  tumours,  and  the  clavicles  may  bend  down- 
wards and  inwards  in  cases  of  extreme  disorganization  of  the  apices 
of  the  lungs. 

Such  are  the  chief  modifications  which  may  occur  in  the  form 
of  the  chest  j  and  if  the  causes  on  which  they  may  depend  are 
constantly  borne  in  mind,  there  will  seldom  be  much  difficulty  in 
forming  a  correct  estimate  of  any  irregularity  observed  during  the 
progress  of  visceral  disease. 

Valuable,  however,  as  are  the  indications  derived  from  this 
source,  they  are  less  so  than  those  afforded  by  the  movements  of 
the  chest.  In  a  healthy  person  inspiration  is  effected  partly  by  the 
elevation  and  expansion  of  the  ribs,  partly  by  the  descent  of  the 
diaphragm ;  and  the  eye  watching  the  naked  chest  may  readily 

*  See  « Hospital  Case-book/  xxxviii  j  case  of  George  Godfrey,  admitted  into  Hope 
ward,  Jan.  lGth,  1859. 

f  Walshe,  '  On  Diseases  of  the  Lungs  and  Heart,'  p.  14 
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perceive  the  part  taken  by  the  thoracic  and  abdominal  muscles 
respectively.  If  the  descent  of  the  diaphragm  is  checked,  the  tho- 
racic muscles  have  to  perform  double  duty,  and  "thoracic"  respira- 
tion ensues,  characterised  by  "heaving"  of  the  chest.  If,  on 
the  other  hand,  anything  occurs  to  prevent  a  free  expansion  of  the 
chest,  the  diaphragm  is  brought  more  actively  into  play,  and  dia- 
phragmatic or  abdominal  breathing  is  the  result.  Thus  it  often 
happens  that  even  a  cursory  survey  of  the  respiratory  movements 
suffices  to  throw  important  light  on  the  seat  of  mischief. 

But  the  movements  of  the  chest,  if  carefully  examined,  may  be 
made  to  furnish  still  more  accurate  information.  For  this  purpose 
they  may  be  divided  into  general  and  partial ;  the  first  being  those 
in  which  the  entire  thorax  is  concerned ;  the  last  those  arising 
from  the  motion  of  the  ribs  on  one  another,  and  therefore  confined 
to  particular  regions. 

The  general  motions  during  inspiration  are  of  two  kinds,  viz., 
expansion  and  elevation ;  and  during  expiration  the  converse  of 
these,  viz.,  retraction  and  depression.  During  tranquil  respiration, 
more  especially  in  men,  these  costal  movements  are  exceedingly 
slight,  the  breathing  being  carried  on  chiefly  by  the  diaphragm ; 
but  during  forced  respiration,  and  in  women  who  by  lacing  restrict 
the  action  of  the  diaphragm  and  the  lower  ribs,  they  are  much 
more  palpable  and  may  be  seen  without  difficulty  over  the  entire 
chest.  The  expansion  and  elevation  movements  are  intimately 
associated,  and  in  health  are  closely  proportioned  to  one  another ; 
but  their  actual  extent  is  found  to  increase  in  a  direct  ratio  to  the 
mobility  of  the  chest-walls  and  the  height  of  the  individual,  whilst 
the  frequency  of  their  repetition  is  regulated  by  the  force,  duration, 
and  completeness  of  the  pulmonary  respiratory  movements,  which 
vary  with  the  requirements  of  the  system.  They  usually  occur 
with  greater  rapidity  towards  the  middle  of  the  act  of  respiration 
than  at  its  commencement  or  towards  its  close;  but  from  first  to 
last  they  take  place  evenly,  without  any  jerkiug  irregularity  of 
rhythm.  Inspiration  is  followed  immediately  by  expiration ;  at 
the  close  of  that  act  there  is  usually  a  pause,  and  then  inspiration 
begins  again.  The  inspiratory  and  expiratory  efforts  are  of  nearly 
equal  length  ;  and  if  the  duration  of  an  entire  respiratory  act  be 
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represented  by  12,  the  duration  of  inspiration  maybe  estimated  at 
6,  that  of  expiration  at  5,  and  that  of  the  succeeding  pause  at  1  ; 
so  that  the  period  of  thoracic  movement  is  to  that  of  rest  as  11  to  1 . 

The  partial  costal  motions  arising  from  the  movement  of  the 
ribs  on  one  another  are  not  very  readily  appreciated  by  the  eye ; 
indeed,  during  tranquil  respiration  they  are  barely  perceptible,  but 
in  forced  inspiration  the  ribs  will  be  seen  to  diverge  from  one 
another,  the  divergence  being  greatest  in  the  lower  interspaces. 
During  expiration  they  converge  towards  each  other. 

Dr.  Sibson  maintains  that  the  five  upper  ribs  converge  during 
inspiration,  and  moreover  that  their  convergence  is  "great."* 
Any  one,  however,  by  placing  a  finger  in  the  upper  intercostal 
spaces  of  a  thin  but  healthy  person  during  forced  respiration,  may 
satisfy  himself  that  such  is  not  usually  the  case.  During  the 
act  of  expiration  the  finger  will  be  compressed,  and  will  be 
relieved  of  all  pressure  during  inspiration.  The  real  fact  appears 
to  be,  that  each  of  the  ribs  alluded  to  not  only  rises  during 
inspiration  more  than  the  rib  above  it,  but  moves  outwards  and 
forwards  to  a  greater  extent,  so  that  when  the  elevation  movement 
takes  place  without  the  expansion  movement — as  it  does  in  certain 
forms  of  disease  which  interfere  with  the  due  expansion  of  the 
lung — these  upper  ribs  do  "  move  nearer  to  each  other,"  as  stated 
by  Dr.  Sibson ;  whereas,  when  the  expansion  movement  is  fully 
performed  and  is  carried  out  in  due  proportion  to  the  elevation 
movement,  the  ribs,  though  differently  placed  in  relation  to  each 
other,  cannot  be  said  to  approximate. 

But,  besides  these  costal  motions,  there  are  other  movements 
connected  with  respiration  which  are  deserving  of  close  attention. 
As  the  lungs  expand  and  the  diaphragm  descends,  the  subjacent 
viscera  are  forced  down,  and  the  abdomen  consequently  protrudes. 
In  tranquil  respiration  this  abdominal  expansion  movement  com- 
mences before  the  costal,  and  varies  in  an  inverse  proportion  to 
it;  so  that  in  men,  in  whom  the  costal  movement  is  slight, 
the  abdominal  is  considerable;  whilst  in  women  who  lace 
tightly  the  reverse  holds  good.  In  both  sexes,  however,  forced 
inspiration  gives  rise  to  thoracic  movement,  which  is  out  of  all 

*  'Med.-Chir.  Trans.,'  vol.  xxxi,  p.  360. 
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proportion  greater  than  the  abdominal,  and  commences  before  it 
even  in  men. 

As  age  advances  and  the  costal  cartilages  become  rigid,  tlioracic 
expansion  necessarily  diminishes,  the  breathing  becomes  more  dia- 
phragmatic, the  movement  of  the  sternum  exceeds  that  of  the  ribs, 
and  its  lower  extremity  advances  more  than  the  upper.  On  tbe 
other  hand,  in  infancy  and  childhood,  the  costal  cartilages  being 
extremely  flexible,  admit  of  greater  movement  of  tbe  ribs ;  tbe 
upper  part  of  the  sternum  advances  more  tban  tbe  lower,  and 
thoracic  expansion  is  greater  and  abdominal  breathing  less  than 
in  the  adult.  Sometimes,  however,  if  the  abdomen  is  large  and  tbe 
respiration  hurried  and  forcible,  tbe  air  does  not  find  entrance  to 
the  lungs  quick  enough,  and  in  quantity  sufficient  to  fill  the  space 
created  by  tbe  descent  of  tbe  diaphragm ;  in  which  case  the  lower 
end  of  the  sternum  and  the  adjoining  cartilages  will  be  observed 
to  fall  in  at  the  beginning  of  respiration,  and  to  advance  again  as 
the  chest  becomes  more  fully  inflated.  In  females,  on  tbe  contrary, 
owing  to  the  restraint  of  stays  and  tight  lacing,  the  action  of  the 
diaphragm  and  lower  ribs  is  interfered  with  and  thoracic  expansion 
is  exaggerated. 

Such,  then,  are  the  movements  'of  tbe  healthy  chest  and  the 
modifications  to  which  they  are  exposed  from  causes  independent 
of  visceral  disease. 

Tbe  mechanism  of  respiration,  however,  is  liable  to  be  interfered 
with  by  disease ;  and  if  tbe  alterations  so  produced  are  carefully 
studied,  they  may  be  made  to  furnish  most  important  information 
respecting  the  changes  going  on  within  the  thorax.  Sometimes 
the  expansion  and  elevation  of  the  chest-walls  may  be  simulta- 
neously and  abnormally  increased  or  diminished;  sometimes  the 
relationship  naturally  existing  between  the  elevation  and  expansion 
movements  may  be  disturbed,  the  former  of  these  actions  being 
greatly  augmented,  whilst  the  other  is  lessened  or  almost  wholly 
suspended ;  sometimes  the  relative  proportion  of  the  thoracic  and 
abdominal  movements  may  be  altogether  changed,  the  one  being 
abnormally  diminished  whilst  the  other  is  increased  in  a  corre- 
sponding degree  ;  and  sometimes,  again,  the  respiratory  rhythm  may 
be  interfered  with,  and  may  become  jerking,  or  the  expiratory 
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movement  may  become  of  longer  duration  than  tlie  inspiratory. 
All  of  these  changes  may  be  easily  recognised  by  the  eye,  and  each 
possesses  its  proper  signification. 

An  increase  in  the  movements  of  expansion  and  elevation  may 
take  place  simultaneously  on  both  sides  of  the  chest  under  three 
different  conditions  -.—1st.  When  the  descent  of  the  diaphragm  is 
checked  by  mechanical  causes  existing  within  the  abdominal  cavity, 
such  as  pressure  of  the  gravid  uterus,  dropsical  effusion,  flatulent 
distension  of  the  stomach  and  bowels,  and  tumours  of  various 
kinds.  2ndly.  When  the  action  of  the  diaphragm  is  checked  by 
the  existence  of  abdominal  pain,  whether  due  to  inflammation  or 
other  causes.  3rdly.  When  increased  muscular  exertion  is  used 
to  overcome  some  obstruction  situated  low  in  the  chest,  as  in 

spasmodic  asthma. 

Increased  movement  may  be  produced  on  one  side  of  the  chest 
by  anything  which  impairs  the  function  of  the  other,  such,  for 
instance,  as  pleuritic  effusion,  pneumonia,  or  tubercular  infiltration, 
pressure  on  the  main  bronchus,  and  other  similar  circumstances ; 
and,  in  like  manner,  increased  action  in  a  part  of  one  side  may  be 
occasioned  by  deficient  action  in  the  remainder  of  that  side. 

Diminution  of  the  natural  movements  of  the  chest  may  be 
observed  under  three  conditions  : — 

lstly.  When  disease  of  the  lungs  or  pleura  exists  of  such  a  nature 
as  to  offer  a  mechanical  impediment  to  the  entrance  of  air,  as  in 
tubercular,  pneumonic,  or  other  infiltration  of  the  lung  substance; 
in  pleurisy  and  pneumothorax,  and  in  pressure  upon  and  conse- 
quent obstruction  to  the  main  bronchi.    2ndly.  When,  in  conse- 
quence of  pain  in  the  chest,  there  is  voluntary  fixing  of  the  chest- 
walls,  and  respiration  is  carried  on  chiefly  by  the  diaphragm,  as 
in  inflammation  of  the  costal  and  upper  pulmonary  pleura;  in  pneu- 
monia, pleurodynia,  and  intercostal  rheumatism.  3rdly .  When  some 
paralysis  of  the  respiratory  muscles  exists,  as  a  result  of  cerebo- 
spinal  mischief.    A  diminution  of  thoracic  movement,  however,  is 
also  observed  when  an  obstacle  exists  to  the  entrance  of  air  in  the 
upper  part  of  the  air  passages,  as  in  croup,  cynanche  tonsillaris, 
laryngeal  disease,  and  oedema  and  spasm  of  the  glottis,  as  also  in 
cases  of  pressure  of  an  enlarged  thyroid  gland  or  of  pharyngeal, 
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aneurismal,  or  other  tumours.  In  such  cases,  more  especially 
when  the  amount  of  obstruction  is  great,  not  only  do  the  thoracic 
walls  not  expand,  but,  owing  to  the  forcible  descent  of  the  dia- 
phragm, they  are  actually  drawn  in  during  inspiration,  whilst  the 
abdominal  walls  advance  in  a  corresponding  degree.  If  the  ob- 
struction affects  the  bronchi  on  one  side  only  of  the  chest,  the 
phenomena  referable  to  such  obstruction  will  occur  on  that  side 
only,  whilst  the  amount  of  thoracic  movement  on  the  other  side 
will  be  increased. 

2ndly.  The  relationship  naturally  subsisting  between  the  elevation 
and  expansion  movements  may  be  disturbed,  the  former  existing  in 
full  or  over-full  activity,  while  the  latter  is  almost  suppressed. 
This  is  seen  either  partially  or  generally,  according  to  the  extent  of 
mischief,  in  all  cases  where  the  pulmonary  tissue  is  consolidated 
and  rendered  impermeable  to  air,  as  in  tubercular,  pneumonic,  or 
other  infiltration ;  iu  pleurisy,  and  in  instances  in  which  the  lung 
is  compressed  by  intra-thoracic  tumours.  Volition  may  cause  ex- 
traordinary efforts  to  expand  the  chest,  and  may  effect  its  elevation ; 
but  as  the  lungs  do  not  admit  of  inflation,  no  expansive  movement 
follows.  So  also,  when  the  chest  is  akeady  fully  expanded,  as  in 
cases  of  extreme  vesicular  emphysema,  volition  may  drag  the  chest- 
walls  upwards,  but  cannot  effect  any  further  expansion.  Indeed, 
in  some  such  instances,  the  chest  may  even  fall  in  at  the  base 
during  full  inspiration. 

3rdly.  The  relative  proportion  of  the  thoracic  and  abdominal 
movements  may  be  altogether  changed;  the  one  being  abnormally 
diminished,  whilst  the  other  is  increased  in  a  corresponding  degree. 
Thus  it  is  found  that  whatever  causes  a  diminution  of  thoracic 
movement  gives  rise  to  a  corresponding  increase  of  diaphragmati 
action,  and  whatever  checks  the  action  of  the  diaphragm  produces 
increased  thoracic  movement,  with  heaving  or  thoracic  respiration. 
It  is  not  necessary  to  recapitulate  the  causes  which  lead  to  an 
increase  or  decrease  of  thoracic  movement,  as  these  have  been  re- 
ferred to  in  connexion  with  the  causes  of  the  other  varieties  of 
breathing;  but  it  may  be  well  to  add,  tl.at  any  disease  or  injury 
of  the  spinal  cord  below  the  point  where  the  phrenic  nerve  is  given 
off  will  give  rise  to  increased  action  of  the  diaphragm. 
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4thly.  The  respiratory  rhythm  may  be  interfered  with,  the  expira- 
tory movement  becoming  of  longer  duration  than  the  inspiratory . 
This  occurs  when  obstruction  exists  in  any  part  of  the  air-passages 
to  the  free  egress  of  the  air.  It  receives  its  most  constant  and 
best  marked  illustration  in  cases  of  vesicular  emphysema,  where 
the  elasticity  and  resiliency  of  the  lung  are  destroyed,  or  when 
aneurismal,  cancerous,  or  other  intra-thoracic  tumours  are  pressing 
upon  the  trachea  or  main  bronchi  j  but  it  is  also  met  with  in  many 
cases  of  tuberculous  deposit,  and  forms  a  valuable  accessory  sign 
of  its  existence.  In  epilepsy,  hysteria,  chorea,  and  many  other 
affections,  the  rhythm  of  the  breathing  becomes  jerking  and  uneven, 
without  any  disease  of  the  thoracic  organs. 

But  other  important  facts,  beyond  mere  changes  in  the  rhythm  of 
respiration,  are  discoverable  by  ocular  inspection.  The  eye  takes 
cognizance  of  dilatation  and  distension  of  the  superficial  veins  of 
the  chest  and  neck,  and  of  pulsation  on  any  part  of  the  thoracic 
walls.  Dilatation  of  the  veins  indicates  deep-seated  obstruction  to 
the  venous  circulation,  and  suggests  the  necessity  of  examining 
into  the  condition  of  the  heart  and  great  vessels,  and,  in  the  event 
of  no  cause  of  obstructed  circulation  being  there  discovered,  of 
searching  for  some  pulmonary,  or  other  intra-thoracic  disease, 
capable  of  producing  the  obstruction.  Nothing  is  more  common 
than  to  find  the  superficial  veins  distended  in  connection  with  an 
extensive  deposit  of  tubercle  or  cancer,  and  not  unfrequently, 
when  the  deposit  is  confined  to  one  side  of  the  chest,  the  veins  of 
that  side  alone  are  dilated.  It  should  be  added,  however,  that  the 
limitation  of  the  distended  vessels  to  one  side  is  not  diagnostic  of 
pulmonary  disease ;  for  it  is  observed  in  connection  with  aneu- 
rism, cancer,  and  other  varieties  of  intra-thoracic  tumours.  So  again 
in  respect  to  pulsation  on  the  surface  of  the  chest.  Not  only 
does  ocular  inspection  detect  the  existence  of  increased  cardiac 
pulsation,  and  of  pulsation  due  to  aortic  aneurism,  but  it  often  in- 
forms us  of  a  wave-like  pulsation  at  the  second  intercostal  space, 
attributable  indirectly  to  tubercular  disease  of  the  lungs ;  for  when 
the  lung  has  been  excavated  by  vomicae,  and  has  subsequently  con- 
tracted, the  left  auricle  or  the  pulmonary  artery  may  come  into  con- 
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tact  with  the  anterior  surface  of  the  chest,  and  give  rise  to  pulsation 
in  the  situation  above  mentioned.* 


CHAPTER  III. 

MANUAL    EXAMINATION    OF     THE    CHEST,    OR  PALPATION  

HOW  TO  BE  PERFORMED  J  INDICATIONS  DERIVABLE  FROM  IT. 

The  sense  of  touch  may  often  be  made  available  in  the  dia- 
gnosis of  thoracic  disease.  It  acquaints  us  with  the  actual  condi- 
tion of  the  chest-walls,  and  the  nature  of  their  movements,  whether 
general  or  partial  j  it  informs  us  of  the  character  and  amount  of 
vibration  communicated  under  certain  circumstances  to  the  pa- 
netes,  and  thus  makes  us  aware  of  certain  physical  alterations  in 
the  lungs  and  pleura  whereby  that  vibratory  action  is  modified ; 
and  it  indicates  the  presence  or  absence  of  fluctuation  in  the  in- 
tercostal spaces,  and  thus  gives  notice  of  the  existence  or  non- 
existence of  fluid  in  the  cavity  of  the  pleura. 

In  order  to  arrive  at  satisfactory  results  from  its  employment,  it 
is  necessary  to  observe  the  various  precautions  already  pointed  out 
as  conducive  to  accurate  inspection.  Beyond  this  it  need  only  be 
mentioned  that  the  hand  or  the  fingers  should  be  applied  to  the 
chest  gently  and  evenly  ■  that  the  two  sides  of  the  thorax  should 
be  examined  simultaneously,  the  one  with  the  right  hand,  the  other 
with  the  left;  and  that  each  corresponding  portion  on  the  two 
sides  should  be  thus  examined  and  compared. 

In  many  instances  the  unassisted  eye  is  incompetent  to  deter- 
mine whether  the  local  expansion  of  the  chest  bears  its  due 
proportion  to  the  elevation  movement,  as  also  to  estimate  the 
motion  of  the  ribs  in  respect  to  one  another.  Both  these  impor- 
tant practical  points  may  be  determined  by  the  aid  of  palpation. 
In  the  upper  part  of  the  chest  the  hand  readily  detects  the  absence 
of  local  expansion,  and  thus,  by  obtaining  evidence  of  some  physical 
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condition  which  prevents  the  due  inflation  of  the  lung,  becomes  a 
valuable  auxiliary  in  the  diagnosis  of  consolidation  which  so  often 
exists  in  the  early  stage  of  consumption.  In  the  lower  part  of  the 
chest  the  thumb  or  the  index-finger,  placed  in  one  of  the  inter- 
costal spaces,  not  only  detects  the  absence  of  local  expansion,  but 
feels  convergence  of  the  ribs  taking  place  coincidently  with  the 
continuance  of  the  elevation  movement,  and  thus  furnishes  addi- 
tional presumptive  proof  as  to  the  impermeability  of  the  pul- 
monary tissue. 

Again,  touch  is  the  only  sense  whereby  it  is  possible  to  appre- 
ciate the  character  and  amount  of  the  vibration  communicated 
by  the  voice  to  the  chest-walls — a  fact  of  much  practical  import- 
ance. Thus,  if  the  hand  be  laid  lightly  upon  the  surface  of  the 
chest  whilst  a  healthy  person  is  speaking,  a  delicate,  tremulous 
vibration  will  be  felt,  varying  in  a  direct  ratio  to  the  loudness  and 
coarseness  of  the  voice,  and  the  lowness  of  its  pitch.  As  a  general 
rule,  therefore,  this  "  vocal  fremitus  "  is  more  pronounced  in  adults 
than  in  children,  and  in  males  than  in  females,  and  is  stronger 
during  the  utterance  of  certain  sounds  than  it  is  during  the  utter- 
ance of  others.  It  is  more  strongly  felt  in  thin  than  in  fat  persons  ; 
whilst  in  children  and  females,  more  especially  if  stout,  and 
having  shrill  weak  voices,  it  is  often  altogether  absent.  On  the 
right  side  of  the  chest  it  is  usually  more  marked  than  on  the  left, 
especially  in  the  infra-clavicular  region,*  whilst  in  the  space  where 
the  heart  is  uncovered  by  the  lungs  it  is  altogether  deficient,  on 
account  of  there  being  no  proper  medium  for  its  transmission  by 
the  chest- walls. 

In  disease  the  vocal  fremitus  may  be  either  increased  or  dimi- 

*  My  friend  Dr.  Herbert  Davies  (on  ■  Diseases  of  the  Lungs  and  Heart,'  p.  112) 
asserts  that,  "  although  the  natural  vocal  vibration  is  stated  by  some  writers  to  be 
more  marked  on  the  right  than  the  left  side  of  the  chest,  the  difference  may  be 
practically  disregarded,  and  both  sides  may  be  taken  to  present  in  health  the 
same  amount  of  vocal  fremitus."  This  certainly  does  not  accord  with  my  experience, 
which  enables  me  to  state  that,  out  of  300  persons  of  both  sexes,  and  average  health 
and  prospects  of  longevity,  who  have  come  before  me  for  examination  for  life  assur- 
ance, and  whom  I  have  examined  specially  with  a  view  to  this  inquiry,  above  three 
fourths  (234)  have  had  vocal  fremitus  more  marked  on  the  right  than  on  the  left 
infra-clavicular  region,  the  spot,  above  all  others,  where  the  existence  or  non-ex- 
istence of  such  inequality  possesses  the  greatest  importance  in  relation  to  the  pre- 
sence of  tubercular  disease. 
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nished.  In  all  cases,  however,  a  careful  comparison  of  the  two  sides 
of  the  chest,  due  regard  being  had  to  the  marked  difference  natu- 
rally existing  between  them,  is  necessary  to  determine  the  presence 
of  disease.  Moderate  consolidation  of  the  pulmonary  tissue,  what- 
ever its  cause,  intensifies  the  vibration,  by  increasing  the  reflecting 
power  of  the  bronchial  tubes,  preventing  the  diffusion  of  the  vibra- 
tions, and  forming  a  better  medinm  for  their  transmission  to  the 
chest-walls.  Thus  tuberculous  deposits,  when  of  moderate  extent, 
partial  pneumonic  infiltration,  more  especially  if  in  the  vicinity  of 
the  larger  bronchi,  and  oedema  in  its  early  stage,  increase  the 
fremitus;  whilst  more  extreme  tuberculization  of  the  lnngs  and 
large  intra-thoracic  tumours  are  apt  to  deaden  or  altogether  destroy 
the  vibration,  partly  by  pressing  upon  or  blocking  up  the  bronchial 
tubes,  and  thus  interfering  with  the  columns  of  air  through  which 
the  vibrations  are  propagated,  and  partly  by  presenting  a  solid 
inelastic  mass  which  the  voice  is  incapable  of  throwing,  into  vibra- 
tion. 

Again,  the  fremitus  is  annihilated  when  the  lung  is  removed  from 
the  chest-walls  by  the  intervention  of  air  or  liquid  in  the  pleural 
cavity — a  fact  which  sometimes  enables  us  to  discriminate  between 
pleuritic  effusion  and  pneumonic  or  other  consolidation  of  the  lung, 
in  which,  as  already  stated,  the  vocal  fremitus,  as  felt  by  the  hand, 
is  ordinarily  increased,  rather  than  diminished  or  destroyed. 

When  the  removal  of  the  lung  from  the  walls  of  the  chest  is  due  to 
the  presence  of  solid  matter,  the  fremitus  may  or  may  not  be  destroyed, 
according  as  the  foreign  matter  is  more  or  less  fitted  by  its  nature 
to  serve  as  a  conducting  medium,  and  is  more  or  less  remote  from 
the  larger  bronchi,  where  the  vibrations  are  most  intense.  If  the 
solid  matter  be  large  in  amount  and  inelastic,  it  will  altogether  stop 
the  vibration;  if  less  in  amount,  it  may  only  deaden  it;  whilst  if 
it  exist  in  a  still  smaller  quantity,  and  be  contiguous  to  the  larger 
bronchi,  it  may  even  raise  it  above  the  usual  standard  by  increasing 
the  reflecting  power  of  the  bronchi,  concentrating  the  waves  of 
sound,  and  intensifying  the  vibration. 

The  increased  size  of  the  bronchial  tubes,  with  the  adjacent  con- 
solidation often  met  with  in  chronic  bronchitis,  usually  tends  to 
increase  the  fremitus ;  whilst  the  condition  of  the  lung  which  exists 
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in  vesicular  emphysema  produces  an  opposite  result,  by  interfering 
with  the  homogeneity  of  the  pulmonary  tissue,  and  thus  impairing 
its  conducting  power.  In  certain  instances,  however,  where  in- 
flammation supervenes  in  an  emphysematous  lung  and  gives  rise  to 
pneumonic  infiltration  and  consolidation,  the  vibration  is  increased 
rather  than  diminished. 

The  voice,  however,  is  not  the  only  source  of  vibration  in  the 
chest-walls  j  everything  which  throws  the  air  contained  within  the 
lungs  into  a  state  of  vibration  may  occasion  fremitus  of  the  parietes. 
The  only  conditions  essential  to  its  production  are,  that  the  vibra- 
tory motion  be  sufficiently  strong,  and  the  lungs  in  a  state  to  form 
a  good  medium  for  its  transmission.  The  act  of  coughing,  there- 
fore, may  give  rise  to  it,  and  so  may  certain  rhonchi ;  but  tussive 
fremitus  and  rhonchal  fremitus,  unlike  the  vocal,  possess  little  value 
as  indications  of  disease. 

Palpation,  however,  is  often  able  to  furnish  us  with  valuable  in- 
dications of  thoracic  disease,  besides  those  derivable  from  the  vocal 
fremitus.  It  may  be  employed  to  detect  the  friction  caused  by  the 
rubbing  together  of  the  two  surfaces  of  the  pleural  membrane,  or 
of  the  pericardium  roughened  by  plastic  exudation ;  to  recognise  a 
peculiar  thrill  occasioned  by  certain  forms  of  valvular  disease  of  the 
heart ;  and  to  guide  us  to  a  more  certain  knowledge  of  the  condi- 
tion of  the  heart  itself,  by  informing  us  of  the  character  of  its  im- 
pulse and  of  the  extent  of  the  area  over  which  it  is  felt.  Some- 
times, when  the  intercostal  spaces  are  prominent,  it  may  assist  in 
determining  the  presence  of  fluid  in  the  pleural  cavity;  for  in  such 
cases  fluctuation  may  be  felt  when  the  fingers  are  applied  after  the 
manner  adopted  for  the  detection  of  fluid  in  an  abscess.  More 
generally,  however,  it  is  necessary  to  percuss  one  portion  of  an 
intercostal  space  with  one  hand  whilst  a  finger  of  the  other  hand  is 
applied  to  another  portion ;  and  sometimes,  as  in  cases  of  hydro- 
pneumothorax,  it  is  even  necessary  to  have  recourse  to  succussion, 
when  the  splashing  of  the  fluid  will  be  felt.  It  must  be  remembered, 
however,  that  when  the  lung  is  adherent  to  the  walls  of  the  chest 
and  a  large  superficial  cavity  exists  containing  a  considerable  quan- 
tity of  fluid,  certain  rhonchi  will  give  rise  to  fluctuation  or  splash- 
ing sufficiently  marked  to  be  perceptible  even  by  the  lingers,  so 
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that  the  mere  discovery  of  fluctuation  in  an  intercostal  space  is  not 
of  itself  sufficient  to  justify  an  opinion  as  to  the  presence  of  fluid 
in  the  pleural  cavity.  The  existence  of  fluid  in  a  pulmonary  cavity 
is  by  no  means  a  common  cause  of  fluctuation ;  but  I  have  met 
with  two  instances  in  which  it  was  well  marked  when  the  patients 
v.  ere  placed  in  a  semi-erect  posture,  leaning  somewhat  forward. 


CHAPTER  IV. 

MEASUREMENT  OF  THE  CHEST — HOW  TO  BE  PERFORMED  ; 
ITS  INDICATIONAL  VALUE. 

Amongst  other  expedients  for  throwing  light  upon  the  con- 
dition of  the  chest  is  mensuration.  By  its  aid,  the  comparative 
dimensions  of  the  two  sides,  and  the  relative  positions  of  their 
different  parts,  may  be  ascertained,  and  the  extent  of  movement, 
the  precise  amount  of  the  thoracic  expansion  and  retraction, 
accurately  detennined. 

The  simplest  mode  of  measuring  the  circular  dimensions  of  the 
chest  is  by  means  of  a  piece  of  graduated  tape,  or  a  thin  whale- 
bone measure,  passed  round  the  thorax  from  the  mesian  line 
anteriorly,  to  the  spine  behind.  Practically,  however,  considerable 
uncertainty  attaches  to  this  mode  of  mensuration,  from  the  fact 
that  it  is  almost  impossible  to  determine  accurately  the  precise 
point  of  the  measure  which  corresponds  to  the  spine,  and  equally 
difficult  to  cany  the  measure  round  exactly  corresponding  portions 
of  the  two  sides.  With  the  view  of-  obviating  these  difficulties,  it 
has  been  suggested  by  Dr.  Hare  that  two  pieces  of  tape,  each 
similarly  graduated,  should  be  joined  together,  and  padded  on 
their  inner  surface,  close  to  the  line  of  junction.  The  saddle  thus 
formed,  when  placed  over  the  spine,  readily  adjusts  itself  to  the 
spinous  processes,  and  becomes  fixed  sufficiently  for  the  purpose 
of  mensuration.  Each  side  of  the  chest  is  thus  provided  with  its 
own  graduated  tape,  which  is  more  readily  managed  than  the 
single  tape,  and  greater  accuracy  is  consequently  ensured. 

The  circumference  of  the  chest  varies  so  greatly  in  different 
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individuals  enjoying  equally  good  health,  that  little  would  be 
gained  by  the  determination  of  its  mean  size.*    Moreover,  such 
a  discovery  would  afford  no  clue  to  the  expansibility  of  the  thorax, 
and  therefore  practically  would  be  of  little  value.    The  really 
important  point  for  investigation  is,  the  increase  or  diminution 
of  the  circular  dimensions  of  either  side,  as  shown  by  a  comparison 
of  one  side  with  the  other.    An  increase  will  exist  under  the  con- 
ditions already  specified  as  contributing  to  the  production  of 
morbid  expansion  of  the  thorax  ;f  whilst  a  diminution  will  accom- 
pany those  morbid  states  which  give  rise  to  retraction  or  falling 
in  of  the  parietes.J    The  only  point  to  be  borne  in  mind,  beyond 
the  necessity  for  extreme  caution  in  conducting  the  mensuration, 
is,  that  in  adults  the  two  sides  of  the  chest  are  usually  unequal  in 
size,  the  right,  on  the  average,  being  larger  than  the  left  by  about 
the  third  of  an  inch.    This  irregularity  does  not  exist  in  early 
youth,  is  less  marked  in  females  than  in  male  adults,  and  does  not 
obtain  in  left-handed  persons,  clearly  showing  that  it  is  due  to 
the  greater  exercise  to  which  the  right  side  is  subjected. 

When  it  is  desired  to  measure  the  expansion  movements  of  the 
chest  during  inspiration,  the  double  tape  already  described  will 
enable  us  to  do  so  with  tolerable  accuracy.  Applied  to  the  chest 
closely,  but  not  so  tightly  as  to  interfere  with  respiration,  it 
indicates  and  enables  us  to  read  off  the  amount  of  thoracic  ex- 
pansion. It  shows  that  on  a  level  with  the  sixth  costal  cartilage 
the  expansion  accompanying  tranquil  inspiration  in  health  does 
not  average  more  than  a  quarter  of  an  inch  in  a  male  adult,  with 
a  chest  thirty-four  inches  in  circumference ;  that  in  forced  inspi- 
ration it  is  increased  to  from  one  and  a  half  to  three  inches,  and 
that  the  difference  in  the  circular  dimensions  of  the  chest  after 
forced  inspiration  and  forced  expiration  varies  from  two  and  a  half 
to  five  and  a  half  inches,  the  average  being  about  three  inches. 
These  several  amounts  are  contributed  equally,  or  nearly  equally, 
by  the  two  sides  of  the  chest,  a  slight  excess  only  existing  on  the 
right  side;  so  that  although  no  inference  can  be  drawn  from 


*  The  average  circular  dimension  of  the  chest  in  an  adult,  at  the  level  of  the  sixth 
cartilage,  is  about  thirty-three  inches. 

t  Ante,  p.  10.  %  Ante,  p.  11. 
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variations  in  the  total  expansion  of  the  thorax,  admeasurement 
may  assist  in  the  detection  of  disease,  by  determining  the  amount 
of  difference  between  the  expansibility  of  the  two  sides. 

Another  and  a  very  convenient  mode  of  measuring  the  expansion 
of  the  chest  is  by  means  of  an  instrument  contrived  by  Dr.  Quain, 
and  named  by  him  the  stethometer.  It  consists  of  a  case  like  a 
watch-case,  on  the  upper  surface  of  which  is  a  dial  furnished  with 
an  index.  This  case  contains  a  single  movement,  by  means  of 
which  a  silken  cord,  which  passes  through  an  aperture  on  one 
side  of  the  case,  can  act  on  the  index.  When  the  instrument  is 
held  firm  on  the  spine  with  one  hand,  and  the  cord  is  carried 
round  the  chest  to  the  sternum,  and  fixed  there  by  pressure  of 
the  fingers  of  the  other  hand,  the  degree  of  thoracic  expan$ion 
which  accompanies  inspiration  will  be  indicated  by  the  move- 
ment of  the  index  on  the  dial,  consequent  on  the  traction  exerted 
on  the  cord.  The  expansion  of  one  side  of  the  chest  having  been 
thus  ascertained,  the  cord  can  be  carried  round  the  opposite  side, 
and  thus  any  difference  subsisting  between  the  mobility  of  the 
two  sides  at  any  given  point  can  be  determined  without  difficulty. 
This  instrument,  like  the  tape,  exhibits  any  difference  which 
exists  in  the  general  or  circular  expansion  of  the  chest  on  the 
two  sides ;  but  it  fails  to  indicate  the  deficiency  in  the  antero- 
posterior movement,  and  to  discover  the  point  at  which  the 
deficiency  occurs. 

Another  mode  of  measuring  the  chest  is  by  the  employment  of 
callipers.  The  extremity  of  one  of  the  limbs  of  the  instrument 
is  fixed  on  the  back,  whilst  the  other  is  placed  on  the  infra- 
clavicular or  other  region  the  expansion  of  which  it  is  desired  to 
ascertain  j  and  when  this  has  been  done  on  one  side  of  the  chest, 
the  same  operation  is  performed  on  the  other,  care  being  taken  to 
place  the  extremities  of  the  instrument  on  corresponding  portions 
of  the  chest  on  the  two  sides.  The  instrument  is  furnished  with  a 
graduated  scale,  and  thus  the  anteroposterior  expansion  movement 
of  the  chest  may  be  easily  and  accurately  ascertained.  The 
callipers  differ  from  the  tape  in  not  showing  the  circular  or 
general  expansion  of  the  chest,  but  they  exhibit  its  anteropos- 
terior movement,  and  can  be  .readily  applied  to  the  discovery  of 
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any  deficiency  in  the  anteroposterior  expansion  of  the  infra- 
clavicular region,  or  of  any  other  given  portion  of  the  chest.  In 
this  respect  they  are  superior  to  the  tape  aud  the  stcthometer,  and 
in  the  readiness  of  their  application  they  are  preferable  to  every 
other  form  of  instrument.* 

Another,  though  practically  a  less  applicable  mode  of  measure- 
ment, is  by  means  of  an  instrument  proposed  by  Dr.  Sibson.  He 
has  named  it  the  "  chest-measurer."    In  principle  it  is  a  calliper 
■with  a  moveable  branch,  to  which  is  attached  a  rack,  having  at  its 
extremity  a  small  graduated  dial,  and  an  index,  which  serves  to 
indicate  any  movement  of  respiration.    "  It  can  readily  be  applied 
to  any  part  of  the  body,  and  by  successive  applications  of  it  over 
the  chest  and  abdomen  all  the  movements  of  respiration  can  be 
ascertained  with  minute  accuracy.     It  indicates  the  rhythm  of 
respiration,  showing  whether  the  respiration  is  equal  to,  longer  or 
shorter  than  expiration."    Such  is  the  description  given  of  it  by 
Dr.  Sibson — a  description,  however,  which  requires  to  be  modified 
in  several  important  particulars.     The  chest-measurer  indicates 
only  the  antero-posterior  movement  of  the  chest  j  it  does  not  show 
its  circular  or  general  expansion.    Hence,  if  trusted  to  exclusively, 
it  may  lead  to  grievous  error ;  for  when  the  costal  cartilages  are 
ossified,  the  forward  movement  of  the  parietes  of  the  chest  is  by 
no  means  in  the  ratio  of  its  general  expansion ;  and  in  such  a  case, 
the  treacherous  index  would   indicate  an  undue  deficiency  of 
thoracic  expansion.    Again,  during  laboured  inspiration,  when  the 
action  of  the  diaphragm  is  excessive,  and  the  bulk  of  air  inspired 
is  smaller  than  the  space  left  by  the  movement  of  the  muscle,  the 
lower  part  of  the  sternum  and  the  adjoining  cartilages  may  be 
actually  drawn  in,  whilst  a  fair  amount  of  general  expansion  takes 
place  nevertheless.    Here  the  indications  of  the  chest-measurer 
would  be  completely  at  fault.    Moreover,  unless  great  caution  is 
observed,  the  very  delicacy  of  the  instrument  may  occasion  in- 
accuracy; for,  as  pointed  out  by  Dr.  Walshe,  the  torsion  move- 
ment of  the  ribs  will  cause  an  apparent  increase  or  decrease  of  the 

*  The  most  convenient,  and,  in  every  respect,  the  best  form  of  this  instrument,  is 
that  devised  by  Dr.  G.  Nelson  Edwards,  aud  described  by  him  in  the  '  Med.  Times 
and  Gazette'  for  December  27th,  1850. 
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forward  motion,  according  as  the  moveable  rack  of  the  instrument 
is  fixed  near  their  lower  or  upper  edge.  Add  to  these  sources  of 
uncertainty  the  extreme  nicety  required  in  the  application  of  the 
instrument  whenever  accuracy  of  results  is  needed,*  and  the 
length  of  time  necessarily  consumed  in  making  such  an  applica- 
tion, and  it  will  he  obvious  that,  for  many  purposes  at  least,  the 
chest-measurer  is  not  available  by  the  bedside  of  the  patient.  But 
for  localising  the  excess  or  deficiency  of  antero-posterior  motion, 
and  ascertaining  its  precise  amount,  the  instrument,  like  the  ordi- 
nary callipers,  is  extremely  valuable,  as  it  thus  becomes  an 
efficient  aid  in  the  diagnosis  of  consolidation,  with  its  consequent 
imperfect  expansion,  in  the  early  stage  of  phthisis. 

Dr.  Scott  Alison  has  suggested  another  form  of  instrument, 
which  he  has  styled  the  "  hydrostatic  pneumatoscope."  It  consists 
of  a  small  cup  containing  water,  connected  with  a  graduated  glass 
tube.  The  cup  is  covered  with  a  piece  of  thin  India-rubber 
membrane,  which  confines  the  water,  and  yet  admits  of  motion 
being  communicated  to  it  from  without,  so  that  the  slightest 
pressure  on  the  India-rubber  membrane  causes  the  water  to  rise  in 
the  tube,  and  so  to  indicate  the  degree  of  pressure.  The  cup  and 
tube  are  fixed  on  a  stand,  and  when  the  instrument  is  to  be  used 
for  the  examination  of  the  chest,  "  the  stand  is  placed  on  a  table, 
and  the  cup  is  made  to  touch  the  patient's  chest  when  he  has 
expired  fully.  An  act  of  inspiration  is  now  to  be  slowly  and  fully 
made.  The  liquid  rises  in  the  tube,  and  the  number  of  degrees 
travelled  over  indicate  the  amount  of  thoracic  elevation  and  ad- 
vancement. "When  one  side  of  the  chest  has  been  examined,  the 
other  is  to  be  proceeded  with.f  "  This  instrument,  applied  over 
the  sub-clavicular  region  of  a  patient  affected  with  deficiency  of 
inspiration,  in  the  first  stage  of  phthisis,  will  indicate  a  deficient 
movement."  Such  is  the  description  given  by  Dr.  Alison;  but 
the  instrument  is  so  liable  to  be  broken,  and,  if  accurate  results 
are  to  be  obtained,  requires  so  much  delicacy  and  care  in  its 
application,  that  for  practical  purposes  it  is  not  equal  to  the  "  chest- 
measurer,"  or  to  the  simpler  yet  equally  efficacious  callipers. 

*  In  proof  of  this  fact,  sec  '  Mcd.-Chir.  Trans.,'  vol.  xxxi,  note  at  p.  3G5. 
t  Alison,  '  On  the  Chest,'  p.  343. 
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Spirometry,  which  has  received  its  fullest  development  from  Dr. 
Hutchinson,  is  another  mode  of  estimating  the  expansibility  of  the 
thorax.  It  hinges  on  the  fact  that  the  lungs  in  health  contain  a 
certain  volume  of  air  which  varies  in  a  certain  ratio  with  the  height, 
age,  and  weight  of  the  individual,  and  that  anything  which  interferes 
with  their  permeability  or  their  action  will  alter  the  volume  of  air 
they  can  be  made  to  receive  to  the  exact  amount  of  that  interference. 
The  spirometer  or  instrument  employed  by  Dr.  Hutchinson  for 
measuring  what  he  terms  the  "  vital  capacity  of  the  chest/'  or,  in 
other  words,  the  largest  volume  of  air  which  the  chest  can  be 
made  to  contain,  consists  of  a  cylinder  closed  at  its  upper  ex- 
tremity, and  suspended  in  a  reservoir  of  water  by  means  of  two 
cords  fixed  to  opposite  sides  of  the  cylinder.  Each  cord  passes 
over  a  pulley,  and  has  a  weight  attached  to  its  extremity  j  and  the 
two  weights  are  together  sufficient  to  counterbalance  the  weight 
of  the  cylinder.  When  the  instrument  is  ready  for  use,  the 
cylinder  is  nearly  but  not  quite  full  of  water.  A  pipe,  which 
forms  a  continuation  of  the  tube  through  which  the  patient  has  to 
breathe,  passes  under  the  lower  extremity  of  the  cylinder,  and 
rises  within  it  above  the  level  of  the  water.  As  the  patient  forces 
the  air  through  this  tube,  each  cubic  inch  of  air  which  he  expires 
displaces  a  corresponding  amount  of  water,  and  raises  the  cylinder 
to  a  proportionate  extent ;  and  the  exact  amount  of  air  discharged 
from  the  lungs  in  any  given  expiration  is  indicated  by  a  graduated 
scale  affixed.*  By  means  of  the  "spirometer"  Dr.  Hutchinson 
has  ascertained  that  in  a  person  five  feet  in  height  the  mean 
volume  of  air  expelled  from  the  chest  by  the  deepest  possible 
expiration  succeeding  the  fullest  possible  inspiration  is  174-  cubic 
inches,t  and  that  eight  additional  cubic  inches  of  air  are  given  off 
at  G0°  Fahr.  for  every  additional  inch  of  stature.  Exceptions  to 
this  law  are  occasionally  met  with,  whilst  age,  weight,  and  other 
circumstances  modify  its  influence  in  a  determinate  manner ;  but 
the  law  is  deduced  from  experiments  upon  more  than  3000 

*  A  modification  of  the  spirometer,  constructed  on  the  principle  of  an  ordinary  gas- 
meter,  has  been  suggested  by  Dr.  Edward  Smith.  A  full  description  of  it  will  be 
found  in  the  «  Medical  Circular.' 

t  '  Med.-Chir.  Trans.,'  vol.  xxix,  p.  157-8. 
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individuals,  and  in  most  instances  approximates  closely  to  the 
truth.* 

This  fact  being  established,  however,  it  becomes  necessary  to 
ascertain  whether  any  and  what  amount  of  deficiency  below  this 
healthy  standard  can  be  relied  upon  as  indicating  the  existence  of 
disease.  The  advocates  of  spirometry  assert  that  a  deficiency  of 
from  ten  to  fifteen  cubic  inches  per  hundred — though,  possibly, 
arising  from  physiological  peculiarity — is  always  suspicious,  whilst 
any  further  deficiency  is  undoubtedly  morbid ;  hence,  they  would 
infer  that  spirometry  affords  sufficiently  accurate  data  for  a  positive 
diagnosis. 

Unfortunately,  experience  does  not  warrant  our  assenting  to 
this  proposition.  The  exceptions  to  the  law  Dr.  Hutchinson  has 
laid  down  are  so  numerous  as  to  forbid  our  trusting  to  any  con- 
clusions derived  from  its  supposed  uniformity  of  operation.  It 
appears  that  an  individual's  breathing  capacity,f  which  is  measured 
by  the  volume  of  air  he  is  able  to  expel  at  one  effort  from  the 
chest,  is  apt  to  vary  widely  from  Dr.  Hutchinson's  "  standard  of 
health."  In  one  person  it  may  exceed,  in  another  fall  below  the 
general  standard.  In  the  former  case  an  individual  with  disease 
in  his  lungs  may  be  able  to  expel  a  volume  of  air  fully  equal  to 
the  average  standard  of  men  of  his  height,  and  may  thus  be 
marked  by  spirometry  as  healthy;  whilst  in  the  latter,  with  a 
perfectly  healthy  chest,  he  may  figure  in  the  list  as  unhealthy. 
In  the  course  of  my  examinations  at  insurance  offices,  as  also  in 
private  practice,  I  have  met  with  several  well-marked  examples  of 
both  of  these  conditions.  The  fact  appears  to  be  that  the  indi- 
vidual,  and  not  simply  the  general  standard,  is  requisite  as  a 
foundation  for  any  positive  conclusions  as  to  the  existence  or  non- 
existence of  disease  :  the  man  must  be  compared  with  his  former 
self,  and  not  with  the  average  of  other  men.  When  once  the 
individual  healthy  standard  has  been  ascertained,  spirometry  is  a 
test  of  infinite  value ;  but  without  such  a  standard,  the  practitioner 
will  do  well  to  regard  its  indications  as  mere  hints  for  his  guidance, 
to  be  carefully  tested  by  other  means  of  diagnosis. 

*  This  is  confirmed  by  the  recent  observations  of  Dr.  Balfour.    Sec  '  Med.-Chir. 
Tran3.,'  vol.  xliii,  p.  263. 
t  '  Med.-Chir.  Trans.,'  vol.  xxix,  p.  143. 
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Unlike  the  insti'uments  already  described,  the  spirometer  affords 
no  clue  to  the  nature  or  situation  of  existing  disease.  Its  indi- 
cations are  simply  those  of  perfect  or  imperfect  expansion  of 
the  lungs :  it  does  not  reveal  the  causes  of  such  imperfect  expan- 
sion, neither  does  it  show  whether  such  causes  exist  in  the  lungs 
themselves,  in  other  parts  of  the  thorax,  in  the  abdomen,  or  in 
the  nervous  centres,  which,  if  acted  on  by  disease,  may  interfere 
with  the  expansion  of  the  chest  on  the  principle  of  diminished 
nervous  energy  and  consequent  impaired  muscular  action. 

Hence  it  would  appear  that,  for  ascertaining  the  relative  size  of 
the  two  sides  of  the  chest  and  the  exact  amount  of  their  general 
expansion,  mensuration  by  the  tape  or  by  the  stethometer  is  most 
effectual;  whilst  the  callipers  and  the  chest-measurer  form  the 
most  efficient  instruments  we  possess  for  ascertaining  the  precise 
amount  of  antero-posterior  movement  of  the  ribs  and  localising 
the  earliest  inroads  of  disease.  The  spirometer  is  chiefly  valuable 
as  enabling  us  to  estimate  the  condition  of  the  thorax  rapidly 
though  roughly,  and,  by  means  of  observations  repeated  at  inter- 
vals, to  ascertain  whether  any  recent  mischief  has  been  set  up ; 
or  whether  disease,  known  to  have  existed  at  a  former  period,  has 
been  making  progress,  or  is  happily  arrested.  Each  mode  of 
mensuration  has  its  peculiar  advantages,  and  each,  therefore,  will 
be  made  use  of  by  the  judicious  practitioner,  according  to  the 
circumstances  of  the  case. 


CHAPTER  V. 

PERCUSSION. 

We  have  now  to  make  ourselves  acquainted  with  percussion, 
the  first  of  those  methods  of  examination  which  enable  us  to 
ascertain  on  what  depends  any  alteration  discovered  in  the  form, 
the  size,  or  the  movements  of  the  chest. 
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Everybody  knows  that  different  substances  emit  different  sounds 
when  struck — that  a  solid,  inelastic  body  yields  a  dull  sound,  and 
a  hollow  body,  with  thin,  firm,  elastic  walls,  a  full-toned  clear 
sound.    Further,  it  is  notorious  that  the  resonance  of  a  hollow 
body  is  modified  by  the  nature  of  its  contents — that  an  empty 
cask,  for  example,  is  very  resonant  when  struck,  and  emits  a  full 
clear  sound ;  that  filled  loosely  with  wood-shavings  or  other  light 
substance  it  is  still  resonant,  but  less  so  than  before,  and  yields  a 
note  less  full  and  clear;  and  that  filled  with  fluid,  or  with  tallow 
or  any  other  solid  matter,  its  resonance  is  lost,  it  is  dull  on  per- 
cussion, and  the  sound  it  yields  is  short,  abrupt,  and  dead.  The 
same  holds  good  in  regard  to  the  cavity  of  the  human  chest.  As 
the  different  portions  of  the  thoracic  walls  and  of  the  structures 
which  He  beneath  them  vary  greatly  in  their  texture,  so  even  in 
health  each  portion  of  the  chest  emits  its  characteristic  sound,  and 
offers  a  peculiar  sensation  of  resistance  to  the  finger ;  whilst  in 
disease  alterations  are  produced  in  these  respects,  according  to 
the  nature,  position,  and  extent  of  the  physical  changes  which 
occur  in  the  chest-walls  and  subjacent  parts.    Such  are  the  simple 
yet  important  facts  on  which  the  employment  of  percussion  is 
founded,  and  which,  strange  to  say,  escaped  observation  until 
Avenbrugger  published  his  researches  on  the  subject.*    Then  it 
became  evident  how  valuable  a  method  of  examination  had  been 
neglected  ;  and  at  the  present  time  percussion  ranks  among  the 
most  important  means  at  our  disposal  for  exploring  the  different 
cavities  of  the  body. 

The  immediate  object  of  percussion  as  a  means  of  diagnosis  is 
the  determination  of  the  density  of  subjacent  parts ;  and  this  is 
inferred  partly  from  the  degree  of  resistance  offered  to  the  finger, 
and  partly  from  the  sound  elicited  by  the  percussion  stroke.  It  is 
obvious,  therefore,  that  as  preliminary  to  the  use  of  percussion  in 
the  diagnosis  of  diseases  of  the  chest,  we  should  make  ourselves 
acquainted  with  the  relative  position  of  the  thoracic  viscera,  their 
several  boundaries,  and  their  physical  characters,  and  should 

attrJtM         ^ J'T8'  A'D'  17GL  AvenblWr'«  work,  however,  appears  to  have 
attracted  httle  «tta^  until  fi%  year8  aflerwardl!)  when  Corvisar   translated  i 
fed  French,  and  .ntrodnced  the  practice  of  percussion  into  the  French  hospi  at 
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endeavour  to  attain  to  perfect  knowledge  on  three  most  important 
points,  viz. : 

1st.  The  resistance  offered  and  the  sounds  emitted  on  percussion 
by  the  different  portions  of  a  healthy  chest,  in  order  that  we  may 
be  able  to  recognise  any  alteration  in  their  character  occasioned 
by  disease. 

2ndly.  Tlie  conditions  which  govern  the  production  of  sound  and 
regulate  the  degree  of  resistance  offered  by  a  body  under  percussion, 
so  that  we  may  be  competent  to  judge  of  any  physical  change  in 
the  subjacent  textures  by  the  signs  elicited  on  percussing  the 
chest- walls. 

•  3rdly.  The  various  forms  of  thoracic  disease  and  their  usual  seat, 
with  the  view  of  being  able  to  form  an  opinion  as  to  what  disorder 
has  produced  any  given  change,  from  the  position  such  change  is 
found  to  occupy  in  the  chest. 

Let  us  then  endeavour,  in  the  first  instance,  to  arrive  at  a  clear 
understanding  on  the  circumstances  which  govern  the  production 
of  sound,  and  regulate  the  degree  of  resistance  offered  to  the 
finger  by  a  body  under  percussion. 

The  sensation  of  resistance  is  regulated  almost  wholly  by  the 
elasticity  of  the  vibrating  body :  the  more  solid  and  inelastic  the 
mass,  the  greater  and  more  unyielding  the  resistance. 

The  sound  is  dependent  upon  three  circumstances  :  1st,  the  force 
of  the  percussion  stroke ;  2ndly,  the  nature  and  bulk  of  the 
vibrating  body ;  3rdly,  the  nature  of  the  conducting  medium. 

The  force  of  the  stroke  sets  the  molecules  of  the  vibrating  body 
in  motion,  and  thus  regulates  the  loudness  and  intensity  of  the 
sound,  the  vibrations  being  stronger,  and  the  sound  louder  and 
more  intense,  in  proportion  to  the  force  of  the  stroke. 

The  nature  and  bulk  of  the  vibrating  body  lead  to  differences  in 
the  quality,  duration,  clearness,  fulness  of  tone,  and  pitch  of  the 
resulting  sound. 

The  quality  of  the  sound  varies  with  the  form  of  the  sonorous 
waves,  and  consequently  with  the  size,  form,  and  composition  of 
the  vibrating  body. 

The  duration  of  the  sound  is  dependent  on  the  frequency  with 
which  the  vibrations  are  repeated,  and  therefore  is  determined, 
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cater  is  paribus,  by  the  molecular  elasticity  of  the  vibrating  body; 
the  vibrations  being  free  and  unobstructed,  and  the  sound  conse- 
quently well  sustained  when  its  elasticity  is  great;  shorter  and 
more  abrupt  when  its  elasticity  is  less.  The  prolonged  ringing 
sound  produced  by  striking  a  gong  and  the  short  abrupt  sound 
which  results  from  striking  the  thigh,  are  examples  of  the  fact. 

The  clearness  of  the  sound  varies  according  as  the  vibrations 
take  place  more  or  less  freely,  and  interfere  with  or  destroy  each 
other  to  a  greater  or  less  extent— conditions  which  are  regulated 
by  the  elasticity  and  homogeneity  of  the  vibrating  body.    If  it  be 
inelastic,  so  that  vibrations  can  hardly  be  excited,  or,  if  excited, 
do  not  penetrate  beyond  the  surface,  and  are  instantly  destroyed, 
it  matters  not  what  the  nature  of  its  texture,  for  the  result  is 
necessarily  a  short,  abrupt,  shallow  sound— a  sort  of  dead  tap— 
which,  for  convenience  sake,  stethoscopists  term  dulness.    If  it  be 
elastic  but  non-homogeneous  the  vibrations  will  interfere  with  and 
destroy  each  other,  and  the  sound  will  be,  more  or  less,  dull  or 
muffled  in  consequence;  whereas  if  it  be  elastic  and  homogeneous 
in  structure,  the  vibrations  will  be  free  and  non-interferent,  and 
the  resulting  sound  will  be  clear.    Therefore,  as  all  clear  sounds 
are  caused  by  vibrations  more  or  less  free  and  non-interferent, 
and  as  air  furnishes  the  medium  which  admits  of  the  most  free 
and  least  interfered  of  all  vibrations,  so  all  clear  sounds  emitted 
by  the  chest  convey  more  or  less  an  impression  of  hollowness;  or, 
in  other  words,  of  the  presence  of  air;  whilst  all  dull  sounds,  in 
which  the  vibrations  are  necessarily  short  and  abrupt,  convey  an 
impression  of  solidity. 

The  fulness  of  the  sound,  or  in  other  words  its  volume,  is  deter- 
mined by  the  length  of  the  sonorous  wave  and  thus,  ceteris 
paribus,  by  the  size  of  the  vibrating  body,  the  sound  being  full 
when  the  vibrating  mass  is  large,  and  shallow*  when  it  is  small— 
a  fact  which  may  be  exemplified  by  the  difference  existing  between 

*  We  have  no  word  to  convey  our  meaning  adequately,  but  the  term  «  shallow"  is 
more  expressive  and  less  objectionable  than  any  other.  We  constantly  speak  of  a 
full-tnned  .nstrument,  and  as  frequently  of  an  instrument  having  a  poor,  shallow 
tone.  The  term  "empty,"  which  i.s  often  e.nployed,  not  only  soems  to  imply  the 
presence  of  a  cavity  or  hollow  space,  which  often  does  not  exist,  but  conveys  nn  im 
press.on  whICh,  in  many  cases,  is  not  produced  by  the  sound  in  question. 
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the  sound  emitted  by  the  feeblest  vibrations  of  a  large  bell,  and 
that  produced  by  even  the  strongest  and  most  intense  vibrations 
of  a  small  bell.  And  as  the  force  of  an  ordinary  percussion  stroke 
could  not  excite  any  great  extent  of  vibration  except  in  matter 
possessed  of  considerable  molecular  elasticity — a  property  which 
belongs  to  air  alone  of  all  the  contents  of  the  chest — it  follows 
that  iu  percussion  of  the  chest-walls  fulness  of  tone  implies  the 
presence  of  a  large  amount  of  air  beneath,  and  shallowness  of  tone 
its  comparative  absence. 

Finally,  the  pitch  of  the  sound  is  determined  by  the  number  of 
equal  vibrations  excited  in  a  given  time — the  pitch  being  high  when 
the  vibrations  are  numerous,  and  low  when  they  are  few  in  number. 

Thus,  then,  the  sounds  ebcited  by  percussion  may  be  clear  or 
dull,  full-toned  or  shallow-toned,  high-pitched  or  low-pitched ;  or, 
resulting  from  a  combination  of  these  conditions,  they  may  be 
"clear  and  full-toned,"  "clear,  but  shallow-toned/'  "  dull,  but  full- 
toned,"  "  dull  and  shallow-toned."  Placed  in  a  tabular  form  they 
stand  thus : 

Clear-toned,  and  its  opposite,  dull-toned, 
Full-toned,  and  its  opposite,  shallow-toned. 
High-pitched,  and  its  opposite,  loio-pitched. 

Or  combinations  of  these  sounds ;  thus — 

Normal,  as  over-healthy  lung,  constituting  what  is  termed  "good 
pulmonary  resonance"  a  fair  term,  and  may  be  retained. 

Abnormal,  as  in  pneumothorax,  constituting  what  has  been  styled 
"  tympanitic  resonance" — a  fair  term,  clearly  expressing  the  character 
of  the  sound,  and  not  suggestive  of  any  theory  as  to  its  origin ;  ob- 
jectionable only  as  encumbering  our  phraseology. 

Never  normal,  except  over  the  trachea  and  larger  bronchi.  The 
clearness  of  the  sound  is  greater,  whilst  its  depth  or  fulness  is  less 
than  that  even  of  pulmonary  resonance,  and  far  less  than  that  of 
tympanitic  resonance.  Varieties  of  this  sound  have  been  termed 
"tubular,"  "tracheal,"  "bronchial,"  "cavernous,"  "amphoric,"  and 
"  cracked-pot."  The  four  first-named  terms  arc  extremely  objection- 
able, as  implying  a  theory  as  to  the  origin  of  the  sound,  and  though 
the  last-named,  "  amphoric,"  with  its  variety,  "  cracked-pot,"  is  less 
objectionable,  it  has  no  pathological  signification,  and  is  therefore 
useless,  and  to  be  avoided.  The  expression  "abnormally  clear,  but 
shallow-toned,"  represents  the  true  character  of  this  resonauce. 


Clear  and 
full-toned 


Clear,  but 
shallow- 
toned 


Dull,  but 
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Never  normal,  except  when  the  - 
chest-walls  are  fat,  flabby,  or 
~„.„,  (Edematous,  and  the  clear,  full 

full-toned  ^  sound  of  healthy  pulmonary  re- 
sonaiice  is   rendered  dull  and 
-  muflled  iu  consequence. 

Never  normal,  except  in  the 
scapular  and  other  regions,  in 
which  a  thick  mass  of  fat  or 
muscle  is  interposed  between  the 
I  skin  and  the  chest- walls. 


Dull  and 
shallow- 
toned 
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These  sounds  constitute  "dul- 
ncss"  of  greater  or  less  degree — 
a  convenient  and  not  objection- 
able term,  and  therefore  to  be 
retained.  The  term  "  wooden," 
as  applied  to  a  variety  of  this 
sound,  has  no  clinical  signifi- 
cance, and  is  to  be  avoided  as  a 
useless  encumbrance  to  our 
phraseology. 


A  clear  and  full -toned  sound  results  from  the  free  vibrations  of  a 
large  and  more  or  less  homogeneous  mass  possessed  of  considerable 
molecular  elasticity.  Its  normal  type  is  the  sound  emitted  by  a 
well-developed  chest,  the  walls  of  which  are  thin  and  elastic,  but 
slightly  covered  with  fat  or  muscle.  From  this  it  varies  in  every 
possible  degree,  until  in  pneumothorax,  where  air  exists  in  the 
cavity  of  the  pleura,  it  reaches  its  extreme  point  of  abnormal 
development,  and,  somewhat  resembling  the  sound  of  a  drum,  has 
been  termed,  not  inaptly,  "  tympanitic." 

A  clear  but  shallow-toned  sound  arises  from  the  vibrations  of  a 
small  homogeneous  mass  possessed  of  great  molecular  elasticity. 
In  the  chest  it  results  from  the  strong  vibrations  of  a  small  quantity 
of  air,  and  in  a  normal  condition  of  the  thoracic  viscera  can  be  elicited 
only  over  the  trachea  or  a  large  bronchus.    Hence  this  type  of 
resonance  has  been  termed  "tubular,"  "tracheal/3  or  "bronchial.'3 
In  disease  it  may  be  met  with  in  any  part  of  the  chest  where  there 
exist  small  empty  superficial  cavities  bounded  by  thin  tense  walls 
capable  of  reflecting  sound,  and  hence,  sometimes,  it  has  been 
termed  «  cavernous/3  and  at  others,  when  it  is  supposed  more  nearly 
to  resemble  the  sound  emitted  on  striking  a  jar  (amphora),  it  has 
been  styled  «  amphoric33  resonance.    These  terms,  however,  (tubu- 
lar, tracheal,  bronchial,  cavernous,  and  amphoric,)  especially  the 
first  four  when  applied  to  diseased  conditions,  are  extremely  objec- 
tionable, as  suggesting  an  explanation  of  the  sound  which  it  is  not 
in  the  power  of  any  one  to  verify,  and  which  may  be  clinically  in- 
correct.   In  most  cases  this  clear  but  shallow  resonance  causes  an 
impression  of  emptiness.    A  good  example  of  it  may  be  obtained 
by  filliping  the  inflated  cheeks. 
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A  dull  but  full-toned  sound  results  from  the  vibrations  of  a  large 
mass,  the  vibrations  of  -which  are  damped  or  muffled.  It  is  the 
tone  of  the  muffled  bell  or  muffled  drum.  In  the  chest  it  may  be 
produced  by  fatness  or  flabbiness  of  the  thoracic  parietes,  by  thick- 
ening of  the  pleural  membrane,  or  by  the  presence  of  a  thin  layer 
of  fluid  in  the  pleural  cavity ;  or  again,  by  the  existence  of  a  thin 
superficial  layer  of  solidified  lung  or  other  solid  matter  lying  over 
healthy  air-containing  lung.  In  either  case  the  transmission  of 
vibrations  from  the  lung  beneath  is  impeded,  and  the  sound,  though 
of  a  full-toned  character,  is  in  consequence  weakened  or  muffled. 

A  dull  and  shallow  sound  is  that  variety  of  sound  which  is  emit- 
ted by  a  body  not  possessed  of  much  molecular  elasticity  or  vibratile 
power ;  it  is  the  sound  which  in  percussion  of  the  chest  is  elicited 
in  the  scapular  regions,  and  is  usually  termed  " dulness."  It  varies 
in  degree  from  slight  to  absolute  or  perfect  dulness,  according  to 
the  vibratile  power  of  the  part  percussed.  Slight  dulness  com- 
mences directly  the  vibrations  are  shorter,  and  the  sound,  there- 
fore, shallower  than  normal  pulmonary  resonance.  Perfect  dulness 
and  extreme  shallowness  are  attributable  to  the  same  condition, 
and  have  the  same  significance,  and  may  be  typified  by  the  sound 
produced  by  percussing  the  thigh  or  a  mass  of  putty.  Their  cause 
is  the  almost  instant  cessation  of  vibration,  and  the  consequent 
shortness  and  abruptness  of  the  sound. 

The  pitch  of  the  sound  being  regulated  by  the  number  of  equal 
vibrations  excited  in  a  given  time,  is  dependent  on  a  variety  of 
circumstances.  In  percussion  of  the  chest  variations  of  pitch  are 
not  of  much  diagnostic  value ;  but  occasionally  we  may  be  assisted 
in  the  diagnosis  of  tubercles  by  noting  a  difference  in  the  pitch 
of  the  percussion  sound  over  corresponding  portions  of  the  two 
lungs.  Shallow  tones  are  generally  of  higher  pitch  than  full 
tones,  and  as  the  vibrations  are  shorter,  the  pitch  of  the  sound  is 
higher  over  solidified  lung  than  over  healthy  pulmonary  tissue. 

Lastly,  all  sound  is  influenced  by  the  nature  of  the  conducting 
medium.  If  its  elasticity  be  great,  and  its  composition  perfectly 
uniform  and  homogeneous,  the  sonorous  waves  are  transmitted 
clearly  and  readily  to  the  ear;  if  it  be  elastic,  but  non-homo- 
geneous, the  waves  of  sound  repeatedly  change  their  medium,  and 
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interfere  with  or  destroy  each  other  every  time  they  do  so,  and 
thus  they  either  fail  to  reach  the  ear,  or  else  reach  it  much 
diminished  in  intensity  and  clearness.  If,  again,  it  possess  but 
little  molecular  elasticity,  the  sonorous  vibrations  are  soon  ob- 
structed and  little  or  no  sound  is  heard.  In  percussion  of  the 
chest,  where  the  sound  results  chiefly  from  the  vibration  of  air 
contained  in  the  lungs,  the  chest-walls  and  the  external  air  to- 
gether form  the  conducting  medium  to  the  observer.  The  atmo- 
sphere, of  course,  forms  an  excellent  conductor,  but  the  fat  and 
the  muscles  which  cover  the  chest  are  not  possessed  of  much 
molecular  elasticity,  and,  therefore,  are  very  imperfect  conductors. 
Consequently,  if  the  thoracic  parietes  are  thick,  the  sound  emitted 
by  the  chest  is  necessarily  dull  and  muflled  when  it  reaches  the 
ear,  however  healthy  the  condition  of  the  lung  beneath. 

These,  then,  are  the  facts  on  which  all  percussion  is  founded ; 
and  we  shall  see  their  bearing  exemplified  in  the  percussion  of  a 
healthy  chest,  as  well  as  in  those  altered  conditions  of  the  thorax 
and  of  the  thoracic  organs  produced  by  various  forms  of  disease. 

When  a  well- developed,  healthy  chest  is  struck  bghtly  by  the 
ends  of  the  fingers,  it  yields  a  clear  and  somewhat  full-toned 
sound.    This  resonance,  which  is  often  called  "  a  good  clear 
sound,"  does  not  arise  from  the  tissue  of  the  lung,  which,  when 
deprived  of  air  by  compression,  is  inelastic,  and  incapable  of 
sonorous  vibration,  but  is  caused  by  the  vibration  of  the  elastic 
chest-walls,  and  of  the  air  contained  in  the  pulmonary  cells  and 
bronchial  tubes  beneath.    It  derives  its  precise  character  partly 
from  the  force  and  diretion  of  the  stroke,  partly  from  the  physical 
condition  of  that  portion  of  the  chest- walls  which  receives  the  stroke, 
partly  from  the  density  of  the  subjacent  matter.    The  primary 
impulse  by  which  the  sonorous  vibrations  are  set  in  motion  varies, 
ceteris  paribus,  with  the  force  of  the  stroke,  and  produces  a  corre- 
sponding loudness  of  sound ;  so  that  a  weak  stroke  gives  rise  to 
feeble  vibration  and  a  weak  sound,  whilst  a  forcible  stroke 
occasions  a  loud  sound.    But  in  order  that  clear  sonorous  vibra- 
tions be  produced,  other  conditions  arc  indispensable.    Not  only 
must  the  stroke  be  sufficiently  forcible— the  parts  struck  must 
possess  a  certain  degree  of  elastic  tension ;  for,  if  the  natural 
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elasticity  of  the  chest-walls  be  destroyed  by  ossification  and 
stiffening  of  the  cartilages,  if  fiaccidity  exists,  or  if  the  integu- 
ments be  thickened  by  periosteal  swelling,  by  great  muscular 
development,  or  by  oedema,  fat,  or  other  cause,  the  sense  of 
resistance  will  be  increased,  the  vibrations  and  the  sound  will  be 
proportionally  diminished  or  deadened,  and  more  or  less  "dul- 
ness"  on  percussion  will  result.  The  subjacent  matter  also 
exercises  an  important  influence;  for  the  larger  the  amount  of 
air  present,  and  the  greater  the  elasticity,  and  the  more  homo- 
geneous or  uniform  the  composition  of  the  media  through  which 
the  vibrations  of  that  air  are  propagated,  the  more  freely  will 
they  be  transmitted  to  the  surface,  and  the  clearer,  fuller,  and 
more  prolonged  will  be  the  resulting  sound."* 

Now,  the  natural  spongy  tissue  of  the  lung  when  inflated  with 
air  presents  a  uniform,  elastic  mass,  well  calculated  to  admit  of 
free  and  unresisted  vibration.  Consequently,  when  an  impulse  is 
given  to  the  thin  elastic  chest-walls,  and  is  propagated  to  such  a 
mass,  the  sense  of  resistance  to  the  finger  is  slight,  the  vibrations 
are  free,  and  the  resulting  sound  is  proportionately  clear,  full, 
and  prolonged.  When,  on  the  other  hand,  the  chest-walls  are 
thick  or  inelastic,  or  the  subjacent  structures  more  solid,  the 
sense  of  resistance  is  greater,  and  the  vibrations  are  not  trans- 
mitted to  any  depth  in  the  thorax,  but  are  short,  abrupt,  and 
quickly  returned  to  the  ear,  producing  more  or  less  dulness  of 
sound,  and  conveying  an  impression  of  solidity  or  hardness. 
When,  again,  the  subjacent  matters  are  liquid,  or  are  solids  of  a 
soft,  inelastic  nature,  the  sense  of  resistance  is  still  greater,  the 
vibrations  are  almost  instantly  destroyed,  and  the  resulting  sound 
is  a  sort  of  short,  dead  tap,  exemplifying  in  the  highest  degree 
what  stethoscopists  term  "  dulness." 

The  sensation  of  resistance  offered  by  the  finger  is  closely  pro- 
portioned to  the  elasticity  of  the  part  which  receives  the  stroke ; 
and,  as  the  elasticity  of  the  chest  is  in  great  measure  attributable 
to  the  air  therein  contained,  it  is  usually  found  that  the  degree 
of  resistance  varies  inversely  as  the  clearness  of  the  percussion 
sound.    The  upper  part  of  the  sternum  and  the  sternal  extremity 

#  See  '  Encyclopedia  Metropolitana,'  article  "Sound,"  by  Sir  John  Hcrsclicl. 
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of  the  clavicle  form  exceptions  to  tins  rule,  in  consequence  of  there 
being  a  large  amount  of  air  beneath,  while  the  walls  at  the  same 
time  are  bony,  and  incapable  of  yielding  under  percussion ;  but, 
except  in  the  instances  referred  to,  the  resistance  is  slight  when 
the  sound  is  clear,  and  considerable  when  the  sound  is  dull.  In 
proof  of  this,  the  peculiar  elastic  vibratory  sensation  imparted  to 
the  fingers  on  percussing  the  infra-clavicular  regions  in  a  healthy 
chest  may  be  contrasted  with  the  dead,  inelastic  feel  conveyed  by 
percussion  of  the  thigh  or  of  the  scapular  regions.  Indeed,  it 
may  be  laid  down  as  a  general  rule  that  whatever  deadens  vibra- 
tion diminishes  the  clearness  of  the  sound,  and  increases  the  sense 
of  resistance  to  the  finger. 

Thus  it  will  be  seen  how  anything  which  affects  the  elasticity, 
the  thinness,  and  the  tension  of  the  chest-walls,  or  which  alters 
the  quantity  of  the  contained  air,  removes  the  lungs  from  the 
parietes,  or  modifies  the  physical  condition  of  the  lung  sub- 
stance, must  tend  to  alter  the  character  of  the  sound  resulting 
from  percussion,  and  no  less  so  the  sense  of  resistance  offered 
to  the  finger.  And  it  will  be  readily  understood  that  those 
chests,  and  those  portions  of  a  healthy  chest,  which  are  most 
elastic,  least  covered  with  fat  and  muscle,  and  which  have  beneath 
them  the  spongy  air-filled  tissue  of  the  lungs,  possess  the  greatest 
vibratile  properties,  emit  the  clearest  and  fullest  toned  sound  on 
percussion,  and,  with  the  solitary  exceptions  before  alluded  to, 
offer  least  resistance  to  the  finger.  This  being  borne  in  mind, 
let  us  briefly  inquire  into  the  results  of  percussion  on  the  various 
regions  of  a  healthy  chest,  as  it  will  then  be  seen  how  closely  the 
character  of  the  sounds  and  the  sense  of  resistance  to  the  finger 
accord  with  the  condition  of  the  thoracic  parietes  and  with  the 
anatomical  character  of  the  subjacent  structures. 

The  supra-clavicular  regions,  which  contain  the  triangular 
apices  of  the  lungs,  emit  a  tolerably  clear,  though  shallow  sound 
on  percussion.  They  vary,  however,  in  this  respect  according  to 
the  degree  of  inflation  of  the  lungs  and  the  extent  to  which  the 
apices  of  the  lungs  rise  above  the  clavicle.  In  some  instances,  espe- 
cially where  there  is  great  muscular  development,  or  much  fatty  de- 
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posit,  the  outer  part  of  this  region  emits  a  dull  sound,  and  is  very 
inelastic  and  resistant. 

In  the  clavicular  regions  the  resonance  is  very  clear  towards 
the  sternum,  owing  to  the  proximity  of  the  trachea,  hut  the 
resistance  is  considerable,  owing  to  the  bony  nature  of  the  chest- 
walls  j  the  resonance  is  still  clear,  but  more  distinctly  pulmonary* 
in  its  character  about  the  centre  of  the  bone ;  much  less  clear, 
and,  in  some  instances,  almost  dull  towards  its  humeral  extremity. 

The  infra-clavicular  regions  afford  a  good  type  of  pulmonary 
resonance.  The  sound  they  yield  is  clear  and  full,  the  resistance 
slight,  the  elasticity  manifest  to  the  finger. 

The  right  mammary  region  gives  a  clear,  full  sound  over  nearly 
its  whole  extent  on  ordinary  gentle  percussion ;  but,  when  the 
stroke  is  firm  and  forcible,  it  brings  out  slight  dulness  below  the 
fourth  interspace,  consequent  on  the  presence  of  the  liver  behind 
the  shelving  border  of  the  lung.  Between  the  third  and  fifth 
ribs,  close  to  the  sternum,  the  sound  is  sometimes  deadened  by 
the  presence  of  the  right  auricle  and  the  superior  angle  of  the 
right  ventricle  of  the  heart. 

The  left  mammary  region  also  emits  a  clear,  full  resonance, 
except  in  those  portions  lying  below  the  fourth  sterno-costal 
articulation,  where  the  presence  of  the  heart  deadens  the  sound 
and  increases  the  resistance.  In  women  a  clear  sound  can  be 
obtained  in  the  mammary  regions  only  by  means  of  firm  pressure 
on  the  breasts. 

In  the  infra-mammary,  on  the  right  side  of  the  chest,  the  resist- 
ance increases,  and  the  sound  becomes  gradually  duller,  until  at 
the  lower  margin  of  the  chest  it  is  perfectly  dull  except  on  deep 
inspiration,  when  the  lung  forces  the  liver  down,  pushes  in  front 
of  it,  and  gives  rise  for  a  time  to  partial  resonance  on  gentle  per- 
cussion. Dulness,  however,  is  still  perceived  on  increasing  the 
force  of  the  stroke,  and  thus  bringing  out  the  shallowness  which 
results  from  the  presence  of  the  liver  behind.  The  lower  part 
of  this  region  on  the  left  side  is  usually  dull,  in  consequence  of 
the  presence  of  the  spleen  and  the  left  lobe  of  the  liver ;  but 

*  The  resonance  yielded  by  those  portions  of  the  chest  which  have  beneath  them 
the  spongy  air-filled  tissue  of  the  lung  has  been  termed  "  pulmonary"  resonance. 
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sometimes,  when  the  stomacli  is  distended  with  flatus,  the  reso- 
nance becomes  exceedingly  clear  and  full-toned,  or,  in  other  words, 
tympanitic  below  the  sixth  rib. 

The  supra-sternal  yields  an  unusually  clear  but  shallow-toned 
resonance,  owing  to  the  proximity  of  the  trachea. 

In  the  superior  sternal,  down  as  low  as  the  second  rib,  the  re- 
sonance is  unusually  clear  in  thin  persons,  owing  to  the  presence 
of  the  trachea  and  its  bifurcations  ;  but  in  certain  persons  a  large 
quantity  of  fat  accumulates  at  the  upper  part  of  the  mediastinum, 
obscures  the  tracheal  sound,  and  causes  dulness  on  percussion. 
From  the  bony  nature  of  its  anterior  boundary,  this  region  is  re- 
sistant under  the  fingrer. 

In  the  inferior  sternal  the  presence  of  the  heart  and  great 
vessels,  together  with  the  left  lobe  of  the  liver,  occasions  dulness 
on  percussion,  which  is  modified  in  some  degree  during  inspiration 
by  the  overlapping  of  a  portion  of  the  lung,  and  sometimes  to  a 
still  greater  extent  by  the  resonance  which  results  from  flatulent 
distension  of  the  stomach. 

The  axillary  regions  are  extremely  resonant  at  their  upper  part, 
from  having  beneath  them  the  parenchyma  of  the  lung  and  the 
main  bronchi.  Below  the  fourth  interspace  on  the  right  side  a 
clear  sound  is  elicited  on  gentle  percussion,  and  a  duller  sound  by 
a  more  forcible  stroke,  which  brings  out  the  dulness  occasioned  by 
the  liver ;  whilst  on  a  level  with  and  below  the  sixth  rib  complete 
dulness,  whether  with  gentle  or  forcible  percussion,  results  from 
the  presence  of  the  liver. 

In  the  infra-axillary  region,  on  the  right  side,  there  is  complete 
dulness  on  percussion  :  on  the  left  side  pulmonary  resonance  may 
be  elicited  by  gentle  percussion,  but  is  modified  by  the  presence  of 
the  stomach  and  spleen. 

In  the  inferior  and  superior  clavicular  regions  the  sounds  are 
dull,  and  the  resistance  great,  in  consequence  of  the  thick  mus- 
cular tissue  which  fills  the  superior  and  inferior  scapular  fossa?. 

The  interscapular  is  more  resonant,  and  offers  less  resistance  than 
the  other  scapular  regions,  though  it  does  not  yield  a  sound  so 
clear  or  full  as  good  pulmonary  resonance,  in  consequence  of  the 
intervention  of  soft  muscular  tissue.    With  the  view  of  eliciting  a 
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clear  sound  from  this  region  it  is  necessary  to  make  the  patient 
cross  his  arms  in  front,  incline  his  head  forwards,  and  bend  his 
hack,  so  as  to  put  the  muscles  upon  the  stretch,  and  make  them  as 
tense  and  thin  as  possible. 

The  inferior  dorsal  regions  emit  a  clear  sound  on  gentle  percus- 
sion, hut  a  dull  sound  on  forcible  percussion,  especially  on  the 
right  side,  owing  to  the  presence  of  the  liver.  At  the  lower  part 
of  the  left  side  the  spleen  and  the  stomach  and  intestines  modify, 
in  their  respective  ways,  the  character  of  the  percussion  sound  and 
the  sense  of  resistance  to  the  finger. 

Having  thus  traced  out  the  principle  on  which  percussion  is 
founded,  and  seen  that  its  effects  do  practically  accord  with  what 
theory  would  have  led  us  to  expect,  our  attention  must  next  be  di- 
rected to  the  differences  in  the  sound  emitted,  and  the  resistance 
offered  by  the  chest  in  different  individuals,  irrespectively  of  actual 
disease.  In  childhood  and  in  youth  the  cartilages  are  more  elastic, 
and  the  chest- walls  more  susceptible  of  vibration,  and  the  resonance, 
therefore,  is  clearer,  and  the  resistance  less  than  in  middle  age  ; 
whilst,  in  middle  age,  for  the  same  reasons,  the  chest,  though  less 
clearly  resonant  and  less  yielding  than  in  youth,  is  more  so  than  in 
old  age,  when  the  cartilages  are  ossified  and  stiffened.  In  males  the 
resonance  of  the  chest  is  usually  less  clear  than  in  females,  partly 
on  account  of  the  greater  development  of  the  pectoral  muscles, 
and  partly  in  consequence  of  the  greater  ossification  of  the  car- 
tilages. In  thin  persons,  again,  the  resonance  of  the  chest,  for 
obvious  reasons,  is  clearer  than  in  stout.  Some  chests,  too,  are 
occasionally  met  with  in  which,  quite  irrespectively  of  visceral 
disease,  or  of  any  external  peculiarities  of  the  parietes,  the  reso- 
nance is  much  clearer,  or  else  less  clear  than  in  the  average  of 
healthy  chests.  That  the  dulness  is  not  due,  as  is  often  stated,  to 
deficiency  in  the  power  of  expanding  the  lung,  is  obvious,  from 
the  fact  that  the  persons  in  whom  it  exists  are  not  necessarily 
short-breathed ;  and  I  am  rather  inclined  to  attribute  this  pecu- 
liarity to  a  difference  in  the  relative  size  of  the  respiratory  and 
circulatory  apparatus,  the  lungs  being  relatively  small,  and  of 
necessity,  therefore,  more  fully  inflated  when  the  resonance  is 
clear ;  large,  and  therefore  less  fully  inflated  when  the  resonance 
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is  dull.  It  is  almost  impossible,  from  the  nature  of  the  case,  to 
adduce  direct  proof  of  this  position ;  but  I  am  the  more  disposed 
to  consider  it  correct,  from  the  fact  that,  after  forced  inspiration, 
whilst  the  lungs  are  fully  expanded,  and  the  chest  filled  with  air, 
the  differences  previously  observed  almost  entirely  disappear. 

We  will  now  pass  on  to  the  modes  of  employing  percussion,  and 
to  the  various  considerations  relative  thereto.  When  percussion 
was  first  introduced  as  a  means  of  diagnosis,  it  was  practised 
directly  or  immediately  on  the  chest.  This  "  immediate"  percus- 
sion— the  only  method  of  percussion  employed  by  Avenbrugger 
and  Laennec — is  performed  by  striking  the  chest  either  with  the 
palniar  surface  of  the  fingers  held  fully  and  firmly  extended,  or 
with  the  two  or  three  first,  or  the  four  fingers  of  the  right  hand, 
held  closely  to  each  other,  and  so  bent  as  that  their  points  may  be 
brought  down  perpendicularly  and  simultaneously  on  its  surface. 
If  the  blow  be  sharp  and  quick,  and  the  chest  covered  with  a 
towel,  shirt,  or  some  thin  dress,  or  other  covering  kept  tightly 
stretched  by  the  left  hand,  a  sound  is  produced  which  varies  with 
the  condition  of  the  subjacent  textures,  and  furnishes  valuable 
information. 

But  there  are  many  objections  to  the  general  employment  of 
"  immediate  percussion/''  In  the  hands  of  the  unskilful  or  inex- 
perienced operator  it  causes  pain  and  suffering  to  the  patient ;  it 
cannot  be  employed  satisfactorily  in  examining  the  intercostal 
spaces;  and  when  the  integuments  are  anasarcous,  emphysema- 
tous, loaded  with  fat,  or  flaccid,  it  fails  in  eliciting  any  resonance, 
and  therefore  becomes  absolutely  useless.  These  difficulties  are 
in  great  measure  overcome  by  interposing  some  solid  substance 
between  the  chest  and  the  percussion  agent;  hence,  "mediate 
percussion/'  the  invention  of  M.  Piorry,  has  superseded  the  older 
method  of  "immediate  percussion."  M.  Piorry  employed  as  his 
pleximeter*  or  percussion  plate  a  piece  of  ivory  or  wood  about  a 
line  in  thickness,  and  an  inch  and  a  half  in  diameter,  provided 
with  two  projections  or  handles  placed  at  right  angles  to  its 
surface,  and  almost  at  opposite  points  of  its  circumference.  These 
enable  the  operator  to  hold  the  plate  firmly  and  evenly  on  the 

*  So  named  from  7rXjjE'C>  percussion,  and  fi'trpov,  a  mnnsurc. 
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chest  with  the  left  hand,  whilst  he  percusses  with  the  right. 
Various  modifications  of  this  pleximeter  have  been  proposed,  made 
of  wood,  leather,  metal,  and  other  substances ;  but  amongst  them, 
the  only  two  deserving  of  notice  are  :— 1st,  a  flat  piece  of  ordinary 
india  rubber,  as  suggested  by  M.  Louis ;  and  2ndly,  a  pleximeter 
made  of  vulcanite.    Unlike  M.  Piorry's  wood  or  ivory-plate,  the 
ordinary  india  rubber  can  be  adjusted  to  the  chest-walls  with 
tolerable  accuracy  even  in  the  thinnest  persons,  and  its  elasticity 
is  such,  that  it  breaks  the  force  of  the  percussion  stroke,  and  saves 
pain.    At  the  same  time,  however,  it  deadens  the  sound — a  cir- 
cumstance of  little  consequence,  when  the  patient  can  bear  forcible 
percussion,  inasmuch  as  our  inference  must  be  drawn  from  a 
comparison  of  different  parts,  rather  than  from  the  actual  sound 
produced,  but  of  material  importance  when  the  patient's  chest  is 
tender,  the  percussion  stroke  necessarily  very  gentle,  and  the 
sound  elicited  therefore  weak.    In  some  of  these  cases,  when  the 
india  rubber  is  used,  it  is  difficult  to  catch  and  recognise  slight 
differences  of  tone  which  are  manifest  when  another  medium  is 
employed.    This,  however,  does  not  hold  good  in  respect  to  the 
pleximeter  made  of  vulcanite,  which  is  in  every  respect  well 
adapted  for  the  purpose,  and  is  an  excellent  conductor  of  sound. 

In  the  method  of  percussion  now  generally  had  recourse  to,  the 
use  of  artificial  pleximeters  is  discarded,  and  the  index  and  middle 
fingers  of  the  left  hand  are  made  to  take  their  place.  They  offer 
the  advantages  of  being  constantly  at  hand,  capable  of  ready 
application  in  the  intercostal  spaces,  and  of  perfect  adjustment  to 
the  various  inequalities  of  the  chest.  They  may  be  applied  singly 
or  together,  parallel  to  the  ribs,  or  at  various  angles  with  them, 
and  not  unfrequently,  more  especially  in  thin  persons,  it  is 
desirable  to  vary  the  direction  in  which  they  are  applied.  Most 
persons  apply  their  palmar  surface  to  the  chest,  and  this  forms 
the  most  convenient  and  most  efficient  pleximeter;  but  some 
persons  prefer  the  dorsal  surface,  whilst  others  apply  the  palmar 
surface  when  they  wish  to  ascertain  the  resistance  of  the  chest- 
walls,  and  the  dorsal  when  their  object  is  simply  to  elicit  sound. 
One  great  advantage  of  this  digital  pleximeter  is,  that  the  sound 
made  by  striking  it  is  not  so  loud  as  that  caused  by  striking  most 
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of  the  artificial  pleximeters,  and  does  not  to  the  same  extent 
interfere  -with  that  which  is  dependent  on  the  condition  of  the 
chest. 

As  percussing  agent,  no  instrument  hitherto  contrived  proves 
equal  to  the  fingers,  with  their  tips  Drought  to  precisely  the  same 
level.    When  gentle  percussion  is  practised,  the  index-finger  may 
be  used  alone ;  and  when  a  more  forcible  stroke  is  required,  the 
index  and  middle  fingers  supported  by  the  ball  of  the  thumb. 
Sometimes  the  first  three  fingers  may  be  used  with  advantage, 
instead  of  two ;  and  sometimes  again,  in  rough  examinations  of 
an  extensive  surface,  when  the  four  fingers  of  the  left  hand  are 
employed  as  a  pleximeter,  the  four  fingers  of  the  right  hand  may 
be  used  for  percussing.    In  this  latter  case  they  should  be  held 
firmly  extended,  and  made  to  fall  horizontally,  instead  of  per- 
pendicularly, the  palmar  surface  being  lightly  tapped  against  the 
dorsal  surface  of  the  fingers  of  the  left  hand.    Thus,  with  the 
fingers  of  the  left  hand  as  a  pleximeter,  and  those  of  the  right 
hand  as  a  hammer,  the  physician  is  ready  armed  for  the  operation 
'of  percussion,  and  can  have  recourse  to  its  various  modifications, 
according  to  the  requirements  of  the  case.    In  the  determination, 
however,  of  the  method  to  be  adopted,  much  must  depend  upon 
the  part  to  be  examined,  and  upon  the  plan  he  is  in  the  habit  of 
employing. 

Some  physicians,  though  employing  the  fingers  of  the  left  hand 
as  a  pleximeter,  make  use  of  various  percussing  agents  in  lieu  of 
the  fingers  of  the  right  hand.  Thus  hammers  and  other  instru- 
ments are  to  be  found  in  shops,  calculated  in  the  opinion  of  their 
inventors  to  supersede  the  hammer  provided  for  us  by  nature. 
Practically,  however,  they  faU  short  of  the  instrument  they  are 
intended  to  replace;  for  not  only  do  they  deprive  the  operator  of 
the  evidence  derivable  from  the  sense  of  resistance  in  the  parts 
percussed,  but  they  are  apt  to  cause  alarm  to  timid  patients. 
Sometimes,  however,  I  have  derived  assistance  from  the  use  of  a 
small  hammer,  the  end  of  which  has  a  piece  of  india  rubber 
affixed  to  it.  It  is  the  invention,  I  believe,  of  Dr.  Winterlich,  of 
Wurzburgli,  and  possesses  the  advantage  of  producing  a  re- 
markably clear  tone,  and  one  which  can  be  relied  upon,  even  in 
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the  hands  of  an  inexperienced  operator.  I  never  employ  it  to  the 
exclusion  of  my  fin  gers,  but  sometimes  have  recourse  to  it  in  con- 
firmation of  the  evidence  they  afford ;  and  it  has  happened  on 
more  than  one  occasion  that  in  the  early  stage  of  phthisis  I  have 
been  enabled  thus  to  satisfy  myself  of  the  existence  of  slight 
dulness  on  percussion,  and  of  a  variation  in  the  pitch  of  the  per- 
cussion note  on  the  two  sides,  of  which  I  had  previously  enter- 
tained some  doubts. 

It  need  hardly  be  stated  that  the  practice  of  percussion  demands 
considerable  manual  dexterity,  and  that  the  correctness  of  its 
indications  depends  in  great  measure  upon  the  mode  in  which  it  is 
performed.  It  may  be  well,  therefore,  to  direct  attention  to 
certain  precautions  which  are  necessary  to  ensure  satisfactory 
results. 

In  the  first  place,  it  is  essential  that  the  position  of  the  patient 
should  be  rigidly  attended  to,  and  that,  whether  he  be  lying  down, 
sitting,  or  standing,  his  body  should  rest  on  the  same  plane  and 
his  limbs  be  similarly  disposed  on  either  side,  for  the  slightest 
irregularity  in  that  respect  gives  rise  to  differences  in  the  sounds 
elicited  from  the  two  sides  of  the  chest.  Sometimes  the  state  of 
the  patient  is  such  as  to  render  a  recumbent  postui'e  necessary ; 
but  when  this  is  not  the  case,  the  sitting  or  standing  posture 
should  be  selected,  for  when  the  patient  is  lying  down  in  bed  not 
only  are  the  sounds  deadened  by  the  effect  of  the  bed-clothes,  but 
the  physician  is  often  forced,  for  the  purpose  of  examination,  to 
place  himself  in  an  awkward  and  constrained  position  by  no 
means  favorable  to  accuracy  of  observation.  While  the  anterior 
surface  of  the  chest  is  being  examined,  the  patient  should  be  made 
to  hold  himself  upright  and  allow  his  arms  to  hang  loosely  on 
either  side;  to  cross  his  arms  in  front  and  bend  slightly  forward 
whilst  the  back  is  being  examined,  and  to  raise  and  clasp  his 
hands  above  his  head  whilst  the  lateral  regions  are  under  examina- 
tion. 

Secondly.  Attention  should  be  directed  to  the  condition  of  the 
thoracic  parietes,  inasmuch  as,  if  "  immediate"  percussion  be  prac- 
tised, the  flaccidity  of  a  mass  of  relaxed  muscle  would  interfere 
with  vibration  and  deaden  sound,  whereas  that  very  muscular 
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relaxation  would  admit  of  a  closer  approximation  of  the  finger  or 
pleximeter  to  the  chest-walls,  and  so  would  tend  to  render  the 
sound  clear  if  "mediate"  percussion  were  employed.  Hence, 
before  percussion  is  had  recourse  to,  the  muscular  tissue  covering 
the  thoracic  walls  should  be  put  upon  the  stretch  and  rendered 
tense  in  the  one  case,  but  allowed  to  remain  in  a  state  of  relaxa- 
tion or  flaccidity  in  the  other. 

Thirdly.  The  two  sides  of  the  chest  should  be  percussed  at  pre- 
cisely the  same  stage  of  the  respiratory  act ;  for  the  expansion  of 
the  lung  during  full  inspiration  not  only  gives  rise  to  a  decided 
increase  in  the  superficial  extent  of  surface  over  which  good  pul- 
monary resonance  can  be  elicited,  but,  by  diminishing  the  density 
of  the  lung  substance,  renders  the  percussion  sound  clearer  and 
the  sense  of  resistance  less.    Moreover,  the  expanded  lung  pushes 
down  the  liver  and  spleen  and  presses  in  front  of  the  heart,  giving 
rise  to  more  or  less  resonance  on  percussion,  where  there  would 
otherwise  exist  well-marked  dulness.    The  reverse  obtains  after 
full  expiration;  and  as  the  difference  is  very  great  in  all  these 
respects  between  the  chest  after  a  full  inspiration  and  a  deep  ex- 
piration, it  behoves  us  in  all  cases  of  delicacy  to  exercise  great 
caution  m  selecting  the  same  moment  or  the  same  period  of  respi- 
ration for  percussing  the  two  sides.    Perhaps  the  best  method  of 
accompbshing  our  object  is  by  desiring  the  patient  to  expire 
deeply,  or  else  take  a  deep  inspiration  and  then  hold  his  breath  • 
we  may  then  make  sure,  for  a  time,  at  least,  of  having  both  lungs 
m  the  same  state. 

In  disease,  this  caution  is  especially  needful ;  for  if  tubercles  or 
any  disease  which  interferes  with  pulmonary  expansion  exist  in 
one  lung  and  not  in  the  other,  the  clearness  of  the  resonance  and 
the  area  over  which  it  is  heard  will  not  increase  on  inspiration,  as 
they  ought  to  do,  on  the  diseased  side,  and  the  difference  between 
the  two  sides  thus  rendered  manifest  will  furnish  valuable  infor- 
mation. On  the  other  hand  the  dulness  resulting  from  the  pre- 
sence of  tubercles  or  of  any  disease  producing  pulmonary  con- 
sohdation,  becomes  particularly  apparent  when  the  air  has  been 
expelled  from  the  lung  by  a  full  expiration ;  and  thus  differences 
ex.st.ng  between  the  two  sides  may  often  be  detected  in  deUcfttr 
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cases  when  they  have  previously  escaped  observation.  So,  again, 
when  any  disease  exists  on  one  side  only  of  the  chest,  of  a  nature 
to  prevent  the  expulsion  of  the  air  and  the  collapse  of  the  lungs 
during  expiration,  there  will  not  be  a  proper  reduction  in  the 
clearness  of  the  resonance  nor  of  the  area  over  which  it  is  heard 
on  that  side  after  a  full  expiration;  and  this  very  point  may 
sometimes  enable  us  to  determine  the  presence  of  some  aneurismal 
or  other  intra-thoracic  tumour  pressing  upon  and  obstructing  the 
main  bronchus. 

Fourthly.  Care  should  be  taken  to  compare  corresponding  por- 
tions of  the  two  sides  of  the  chest ;  and  as  in  percussion,  just  as  in 
inspection  and  mensuration,  our  inferences  as  to  the  condition  of 
the  lungs  should  be  deduced  from  the  comparative  rather  than  from 
the  absolute  sound  emitted  by  different  parts  of  the  chest,  it  is 
essential  that  the  same  conditions  in  every  respect  should  be 
observed  in  percussing  the  two  sides.  The  best  practical  rule  is  to 
apply  the  finger  or  pleximeter  with  equal  firmness  to  both  sides 
of  the  chest  in  succession,  to  examine  corresponding  portions  of  the 
chest,  and  to  percuss  with  equal  force  on  both  sides.  Due  allow- 
ance must  of  course  be  made  for  the  position  of  the  heart,  liver  and 
spleen,  and  for  the  alterations  in  their  position  which  necessarily 
accompany  the  act  of  respiration. 

Fifthly.  In  all  cases,  but  more  especially  in  doubtful  cases,  it 
is  desirable  to  repeat  the  observation  several  times  at  different 
stages  of  the  respiratory  act  and  while  the  patient  is  in  various 
postures.  By  taking  these  precautions,  a  careful  observer  will 
rarely  fail  to  arrive  at  a  correct  conclusion ;  for  any  uncertainty 
which  may  have  existed  at  one  examination,  in  one  posture,  and  at 
one  period  of  the  respiratory  act,  will  be  cleared  up  by  an  ex- 
amination at  another. 

Sixthly.  The  greatest  care  should  be  taken,  not  only  to  apply 
the  finger  or  .the  pleximeter  to  precisely  corresponding  parts  on 
the  two  sides,  but  to  apply  it  firmly  on  the  spot  to  be  examined,  so 
that  it  may  be  closely  and  uniformly  in  contact  with  the  chest-walls. 
No  extraneous  condition  exercises  so  great  an  influence  in  modify- 
ing the  sound,  and  nothing,  therefore,  demands  more  constant  and 
more  jealous  attention  in  instituting  a  comparison  between  any 
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two  corresponding  portions  of  the  chest.  If,  for  instance,  in  the 
examination  of  a  stout  person,  the  finger  or  pleximeter  be  applied 
lightly  at  one  time  and  firmly  at  another,  a  dull  sound  will  be 
produced  in  the  one  case,  from  the  muscles  and  integuments  alone 
being  influenced  by  the  force  of  the  percussion  stroke,  whereas  in 
the  other  a  clear,  full  sound  will  be  emitted  in  consequence  of 
the  vibrations  excited  in  the  air  contained  within  the  lung.  The 
rule  to  be  ever  borne  in  mind  is,  that  the  finger  or  pleximeter 
must  be  applied  with  equal  force  on  both  sides  and  always  with 
sufficient  firmness  of  pressure  to  render  it,  so  to  speak,  a  part  of 
the  organ  about  to  be  percussed. 

Seventhly.  The  act  of  percussion  should  be  performed  by  a 
movement  of  the  wrist  alone,  the  forearm  and  the  arm  being 
held  motionless.  By  this  means  the  pain  or  uneasiness  occa- 
sioned by  the  weight  of  a  blow  in  which  the  arm  takes  part  is 
avoided  and  percussion  can  be  practised  with  care  and  nicety,  the 
force  of  the  blow  regulated,  a  precisely  similar  blow  therefore 
given  to  different  parts  of  the  chest,  and  a  uniformity  obtained 
in  the  character  of  the  sound  elicited  by  successive  blows  at  the 
same  spot. 

Eighthly.  Throughout  the  examination,  the  percussing  fingers 
should  be  kept  at  the  same  angle,  in  respect  to  chest-walls,  and 
should  be  made  to  fall  upon  the  pleximeter  simultaneously.  Per- 
cussion, practised  with  the  percussing  fingers,  held  at  varying 
angles  with  the  chest,  is  a  fertile  source  of  doubt  and  perplexity 
to  the  inexperienced  operator,  who  thus  elicits  a  new  and  different 
sound  by  each  act  of  percussion,  thus  rendering  the  operation 
valueless,  and  bkely  to  lead  to  an  erroneous  diagnosis. 

^Ninthly.  The  object  of  percussion  being  to  determine  the 
position  and  the  density  of  the  thoracic  viscera,  the  force  of  the 
stroke  should  be  proportioned  to  the  depth  at  which  the  part  to 
be  examined  is  seated— gentle  when  it  is  superficial,  more  forcible 
when  it  is  deeper  seated.  In  this  way,  the  density  of  the  struc- 
tures at  various  depths  within  the  chest  may  be  determined,  the 
clearness  or  dulness  of  the  sound  varying  greatly  in  many  in- 
stances with  the  force  of  the  stroke.  Thus,  the  sound  elicited 
from  the  lower  part  of  the  right  axillary  and  mammary  regions 
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will  be  clear  or  dull  according  as  the  stroke  is  gentle  or  strong ; 
or,  in  other  words,  according  as  the  superficial  lung  substance  is 
alone  percussed,  or  the  subjacent  liver  is  made  to  feel  the  force 
of  the  impulse.  It  is  obvious,  therefore,  that  in  every  instance 
both  gentle  and  forcible  percussion  should  be  practised,  as  by 
such  means  alone  is  it  possible  to  arrive  at  a  correct  conclusion 
respecting  the  real  condition  of  the  structures  at  various  depths 
within  the  chest. 

Tenthly.  Care  should  be  taken  that  the  percussion  stroke  be 
not  strong  enough  to  occasion  pain  to  the  patient.  All  fear  on 
this  score  may  be  obviated  by  never  giving  a  "  heavy"  blow.  A 
sharp,  quick  rap,  or,  in  other  words,  a  blow  lightly  given,  is  best 
calculated  to  impart  the  requisite  impulse  to  the  chest- walls ;  and 
the  speedy  withdrawal  of  the  fingers  removes  all  impediment  to 
free  vibration.  This,  therefore,  is  the  mode  in  which  percussion 
should  be  performed,  the  only  exception  being  in  certain  cases  of 
disease,  hereafter  to  be  described,  in  which  it  is  desired  to  elicit 
a  sound  known  as  the  "cracked-pot"  sound,  the  "bruit  du  pot 
fele"  of  Laennec.  In  these  cases,  to  which  I  shall  presently 
allude,  the  blow  should  be  firmer,  heavier,  and  more  sustained, 
as  favouring  those  conditions  on  which  the  production  of  the 
sound  depends. 

Having  thus  explained  the  theory  of  percussion,  described  the 
method  of  performing  it,  and  detailed  the  character  of  the  signs 
which  it  elicits  from  a  healthy  chest,  it  only  remains  to  point  out 
the  alterations  those  signs  may  undergo,  and  how  far  such  altera- 
tions can  be  made  available  in  the  diagnosis  of  disease. 

From  what  has  been  already  stated,  it  will  be  obvious  that  any- 
thing which  interferes  with  the  density  of  the  matters  which  lie 
beneath  the  part  struck  will  usually  change  or  modify  their  mole- 
cular elasticity,  and  will  thus  occasion  either  an  increase  or  a 
decrease  in  the  clearness,  fulness  and  duration  of  the  percussion 
sound,  and  in  the  sense  of  resistance  to  the  finger.  Thus,  it  is 
found  that  in  proportion  as  the  subjacent  textures  arc  rendered 
more  dense  than  natural,  and,  being  so,  are  situated  more  or  less 
superficially  in  the  chest,  so  does  the  percussion  sound  pass  through 
every  gradation,  from  normal  clearness  to  absolute  dulncss,  the 
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duration  of  the  sound  becoming  at  the  same  time  proportionally 
shorter,  and  the  sense  of  resistance  greater.  On  the  other  hand, 
when  the  subjacent  structures  are  of  less  than  their  normal  density, 
precisely  the  reverse  obtaius :  the  clearness  of  the  percussion 
sound  is  abnormally  raised,  its  duration  prolonged,  and  the  resist- 
ance to  the  finger  lessened.  This  holds  good  in  all  cases  in  which 
the  quantity  of  air  is  not  so  extreme  as  to  put  the  chest-walls  upon 
the  stretch,  and  thus,  by  excessive  tension,  to  interfere  with  their 
vibration.  It  is  not  necessary,  at  the  present  moment,  to  go  into 
the  particulars  of  every  cause  which  may  give  rise  to  one  or  other 
of  these  variations ;  it  is  sufficient  that  their  true  import  be  recog- 
nised, and  that  it  be  fully  understood  that  the  precise  nature  of 
the  change  which  has  occurred  can  only  be  determined  inferentially, 
by  a  due  consideration  of  the  position  and  extent  of  the  mischief, 
the  concomitant  symptoms,  and  other  circumstances.  This  much, 
however,  it  may  be  well  to  point  out,  that  whether  the  cause  of 
the  increased  density  be  in  the  chest-walls,  the  lung,  the 
bronchi,  the  mediastina,  or  the  pleural  cavities; — whether  it  be 
that  the  chest-walls  are  loaded  with  fat  or  muscle,  or  infiltrated 
with  serum;  the  lung  imperfectly  inflated,  as  an  effect  of 
spasmodic  asthma,  or  of  any  obstructive  disease  in  the  upper  air- 
passages,*  or  else  congested  or  inflamed,  infiltrated  with  tubercu- 
lous matter,  or  otherwise  solidified ;  the  bronchi  enlarged  or  thick- 
ened, or  else  clogged  with  muco-purulent  or  other  secretion ;  the 
mediastina  loaded  with  fat  or  other  materials ;  the  pleural  cavities 
filled  with  liquid  or  solid  matter — the  result  is  in  all  cases  the  same, 
namely,  a  diminution  in  the  vibration  and  the  production  of  more 
or  less  dulness  on  percussion,  and  decreased  duration  of  sound,  with 
increased  resistance  to  the  finger.  On  the  other  hand,  provided 
the  tension  of  the  thoracic  walls  be  not  so  great  as  to  prevent  free 
vibration,  whatever  diminishes  density  has  a  direct  tendency  to 
favour  free  vibration,  to  increase  the  duration  and  clearness  of  the 
percussion  sound,  and  to  lessen  the  resistance  to  the  finger,  whether 
the  cause  of  diminished  density  be  in  the  lung  itself,  as  in  emphy- 

*  This  holds  good  unless  emphysema  exists,  in  which  case  the  increased  density  of 
the  lnng  tisane  is  thereby  masked. 
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sema,  or  in  the  pleural  cavity,  as  in  pneumothorax,  or  he  found  in 
the  thinness,  tension,  and  elasticity  of  the  chest-walls. 

It  must  always  be  remembered,  however,  that  the  percussion 
sound  varies  in  different  individuals.  Thus  in  some  instances  it  is 
unusually  clear,  and  in  others  unusually  dull,  over  the  entire  chest, 
without  the  existence  of  any  thoracic  disease,  and  without  its  being 
possible  to  discover  any  extraneous  cause  for  the  peculiarity.  It 
is  only  when  dulness  or  unusual  resonance  on  percussion  is  found  on 
one  side  of  the  chest,  and  not  on  the  other,  or  at  any  portion  of 
one  side  as  compared  with  the  corresponding  portion  on  the  other, 
that  any  certainty  can  be  felt  as  to  the  existence  of  disease. 

Further,  it  must  be  borne  in  mind  that  in  certain  cases  the  cause 
of  dulness  or  of  increased  clearness  of  resonance  may  not  be  sta- 
tionary or  immoveable,  nor  the  position  of  the  sign  therefore  fixed 
or  unchangeable.    Tor  instance,  when  the  dulness  is  dependent  on 
effusion  within  the  pleura,  or  the  resonance  on  hydro-pneu  mo- 
thorax,  the  fluid  in  either  case  will  gravitate  to  that  part  of  the 
pleural  cavity  which  is  made  most  dependent  by  the  position  of  the 
patient,  whilst  the  air,  in  the  latter  case,  will  as  certainly  rise  and 
occupy  the  part  which  is  placed  uppermost.    Thus,  when  the  area 
over  which  dulness  or  increased  clearness  of  resonance  exists  is 
found  to  shift  according  as  the  patient  lies  on  one  side  or  on  the 
other,  reclines  backwards  or  leans  forwards,  the  fact  of  its  so  shift- 
ing affords  valuable  information  respecting  the  nature  of  the 
mischief,  and  often  enables  us  to  discriminate  between  the  dulness 
resulting  from  solidification  of  the  lung  and  that  which  is  caused 
by  liquid  effusion  into  the  pleura.    But  mere  unchangeableness  in 
the  position  of  dulness  is  not  a  certain  criterion  as  to  the  existence 
of  pulmonary  solidification ;  for  where  adhesions  have  taken  place 
between  the  two  layers  of  the  pleura,  the  movement  of  the  fluid  is 
restrained  or  prevented,  and  the  boundaries  of  the  dull  sound  are 
necessarily  fixed  and  unvarying. 

Another  modification  in  the  relationship  subsisting  between  the 
clearness  and  duration  of  the  percussion  sound,  and  of  the  resist- 
ance offered  to  the  finger,  is  sometimes  met  with  in  cases  of 
phthisis,  viz.,  increased  clearness  and  duration  of  the  sound  co- 
existing with  increased  resistance  to  the  finger.    Practically,  the 
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occurrence  of  such  an  unusual  complication  is  not  of  much  import- 
ance, as  the  mischief  which  causes  it  can  hardly  fail  to  be  discovered 
by  other  means.  Its  origin,  however,  should  be  noted  and  under- 
stood. The  conditions  necessary  for  its  production  are  such  as 
exist  naturally  in  the  upper  part  of  the  superior  sternal  region, 
viz.,  resistant  chest-walls,  and  an  unusually  large  volume  of  air 
beneath.  When  they  are  found  elsewhere  on  the  chest,  they  are 
generally  dependent  on  the  formation  of  a  superficial  cavity  in  the 
lung,  with  a  thin,  tense,  indurated  wall  adhering  to  the  parietes  of 
the  thorax,  and  increasing  its  resistance. 

M.  Piorry  and  others  have  described  a  great  variety  of  percus- 
sion sounds,  to  each  of  which  they  have  endeavoured  to  attach  a 
different  significance ;  and  those  persons  who  are  curious  in  nice 
distinctions  may  consult  the  works  of  those  authors.  But  repeated 
observation  has  led  me  to  the  conviction  that  many  of  the  sounds 
described  exist  only  in  the  imagination  of  their  discoverers,  and 
that  others  which  are  met  with  occasionally  cannot  be  connected 
with  any  peculiar  physical  change,  and  therefore  have  no  patho- 
logical significance.  Practically,  then,  the  changes  of  sound  to 
which  it  is  necessary  to  direct  attention  are  very  few  in  number. 
Even  these  may  be  referred  to  one  or  other  of  the  classes  of  sound 
described  at  the  beginning  of  this  chapter ;  and  I  am  satisfied  that 
in  most  cases  it  is  better  thus  to  describe  them  than  to  introduce 
term3  which,  however  appropriate  in  certain  instances,  possess  no 
real  significance,  and  have  the  great  disadvantage  of  needlessly 
encumbering  our  phraseology,  and  confusing  a  study  already 
sufficiently  complicated  and  obscure. 

Of  these  changes  the  first  to  be  mentioned  is  a  modification  of 
the  full,  clear-toned  resonance  elicited  over  healthy  lung.  It  is 
abnormally  clear  and  full-toned,  of  unusual  duration,  and  accom- 
panied by  a  condition  of  the  chest-walls  which  renders  the  sense  of 
resistance  to  the  finger  slight,  and  gives  the  impression  of  tension 
and  elasticity.  It  is  termed  tympanitic  resonance,  and,  as  its  name 
imports,  resembles  the  sound  obtained  by  striking  a  drum.  It 
requires  for  its  production  a  large  space  filled  with  air  and  bounded 
by  tense  elastic  walls  capable  of  reflecting  sonorous  vibrations. 
Hence  it  is  heard  of  maximum  intensity  in  cases  of  pneumothorax. 
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If,  however,  the  tension  of  the  chest-walls  be  extreme,  not  only  is 
their  power  of  vibration  diminished,  but  the  included  air  undergoes 
compression,  the  vibratory  oscillation  of  its  particles,  upon  which 
the  sound  depends,  is  interfered  with,  and  the  tympanitic  quality 
is  lessened  or  destroyed.  So  that,  although  a  tympanitic  tone  is 
usually  indicative  of  air  in  the  pleural  cavity,  the  mere  fact  of  its 
not  being  present  in  full  perfection  does  not  necessarily  denote  the 
non-existence  of  pneumothorax. 

There  are  two,  and  only  two,  other  conditions  under  which  this 
abnormally  clear  and  full-toned  resonance  is  met  with  occasionally 
in  the  chest,  namely,  during  the  existence  of  emphysema  with 
bulging  of  the  thoracic  parietes,  as  also,  though  more  rarely,  when 
there  exists  a  very  large  tuberculous  excavation  in  the  lungs,  with 
tense  elastic  walls.*  In  neither  case,  however,  is  the  term  "  tym- 
panitic "  so  appropriate  as  in  most  cases  of  pneumothorax,  for 
although  the  sound  is  often  clearer,  more  full-toned,  and  of  longer 
duration  than  in  healthy  pulmonary  resonance,  it  is  seldom  so 
truly  tympanitic  as  in  the  cases  referred  to,  and  the  chest-walls  are 
more  resistant. 

A  peculiar  sound  sometimes  accompanies  tympanitic  resonance, 
which  has  been  termed  metallic  clanging,  or  metallic  resonance. 
A  good  imitation  of  it  may  be  produced  by  covering  the  ear  with 
the  palm  of  one  hand  and  lightly  tapping  on  the  back  of  it  with 
the  other.  It  is  a  clear  ringing  sound  of  a  metallic  character  such 
as  may  be  produced  by  a  sharp  blow  on  an  empty  cask.  It  may 
be  generally  obtained  by  sharp  and  somewhat  forcible  percussion 
in  those  cases  of  pneumothorax  which  are  characterised  by  much 
bulging  of  the  chest  and  consequent  excessive  tension  of  the  parts, 
and  not  unfrequently  may  be  produced  over  large  empty  thoracic 
cavities  with  tense  walls.  The  conditions  which  impart  this  ring- 
ing character  to  the  percussion  sound  are  the  force  and  sharpness 
of  the  stroke,  and  the  tension  of  the  walls  of  the  air-containing 
cavity.  The  phenomenon  is  not  of  much  importance  in  a  dia- 
gnostic point  of  view,  but  is  interesting  as  showing  how  completely 
the  causes  which  modify  the  production  of  sound  under  ordinary 

*  This  is  a  rare  occurrence,  but  I  have  met  with  three  well-marked  examples 
of  it. 
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circumstances,  coincide  with  those  which  regulate  its  emission  by 
the  chest. 

The  next  change  is  also  a  modification  of  the  ordinary  clear 
sound  of  pulmonary  resonance.  The  sound  is  clearer  but  more 
shallow  than  that  of  healthy  pulmonary  resonance,  and  usually  is 
of  a  higher  pitch.  The  trachea  and  a  large  bronchus  yield  this 
sound  in  perfection,  and  hence  it  has  been  termed  "tubular," 
"  tracheal,"  or  "  bronchial."  It  is  the  natural  sound  emitted  in 
the  supra-sternal  region,  and  must  be  regarded  as  morbid  only 
when  it  exists  in  regions  which  do  not  usually  yield  this  peculiar 
sort  of  resonance.  Small  empty  superficial  cavities  with  tense 
walls  furnish  excellent  examples  of  it,  and  hence  it  has  been 
termed  "  cavernous,"  but  it  may  be  also  met  with  when  any  of 
the  superficial  bronchi  are  dilated ;  when  a  thin  layer  of  partially 
condensed  lung  intervenes  between  the  chest- walls  and  a  large 
bronchus,  and  in  the  inner  part  of  the  infraclavicular  regions 
when  the  lung  adherent  to  the  upper  and  anterior  part  of  the 
chest  is  pushed  upwards  by  pleuritic  effusion,  and  is  more  or  less 
condensed  by  pressure.  In  these  latter  instances,  inexperienced 
and  careless  auscultators  are  apt  to  mistake  the  nature  of  the 
disease,  and  to  regard  the  unusual  clearness  of  the  percussion 
sound,  and  the  increased  resonance  of  the  voice  which  accom- 
panies it,  as  indicating  the  existence  of  a  vomica.  However,  as 
the  sound  in  question  may  arise  from  a  variety  of  causes,  it  is  far 
better  to  describe  it  as  an  abnormally  clear,  but  shallow  resonance, 
than  to  employ  either  of  the  terms  "tubular,"  "tracheal," 
"  bronchial,"  or  "  cavernous,"  each  of  which  suggests  a  theory  as 
to  its  mode  of  origin,  the  correctness  of  which  it  is  impossible  to 
verify. 

A  modification  of  this  clear,  but  shallow-toned  percussion 
sound,  resulting  from  the  size  of  the  cavity  which  emits  it,  is 
known  as  the  "  amphoric "  sound,  and  derives  its  title  from  its 
close  resemblance  to  the  sound  obtained  by  percussion  of  an 
empty  jar  (amphora).  Unlike  the  tympanitic  sound  above  de- 
scribed, which  gives  an  impression  of  fulness,  this  amphoric  note 
is  suggestive  of  shallowness  or  emptiness.  It  is  produced  in  per- 
fection if,  when  the  mouth  is  closed,  the  cheeks  are  inflated,  but 
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not  too  tensely,  and  then  filliped  with  the  finger.  Its  most 
common  source  is  a  large  superficial  cavity  with  thin  tense  walls, 
and  hence  it  is  most  commonly  indicative  of  consumption ;  but  a 
sound  of  a  more  or  less  amphoric  character  may  occur  under 
certain  other  circumstances,  to  which  I  shall  presently  have 
occasion  to  allude. 

Sometimes  in  connection  with  this  amphoric  resonance,  but 
occasionally  without  it,  there  is  heard  a  peculiar  sound  somewhat 
resembling  that  produced  by  striking  a  cracked  earthenware  or 
metal  jar,  or  other  vessel.  This  is  the  bruit  du  put  fete  of  Laennec, 
and  is  commonly  called  the  "  cracked-pot  sound."  It  was  formerly 
attributed  to  the  forcible  collision  of  air  and  liquid;  but  the 
fallacy  of  this  opinion  is  made  evident  by  three  facts,  viz. — Firstly, 
that  the  sound  is  producible  in  cavities  in  which  no  gurgling  or 
bubbling  sounds  can  be  heard,  and  in  which,  therefore,  it  is 
probable  no  fluid  exists;  secondly,  that  it  cannot  be  produced 
unless  there  be  a  free  communication  between  the  cavity  and 
the  external  air,  whereas,  if  it  depended  solely  on  the  collision  of 
air  and  liquid,  the  sound  ought  to  be  produced  as  well  when  the 
cavity  is  closed  as  when  its  communication  with  the  external  air  is 
uninterrupted ;  and  thirdly,  that  it  is  met  with  occasionally  when 
no  abnormal  cavity  exists,  and  when  the  physical  and  general 
symptoms,  confirmed  by  the  subsequent  career  of  the  patient, 
contra-indicate  the  existence  of  any  serious  disease.  Therefore 
another  explanation  must  be  sought ;  and  the  schoolboy's  trick  of 
forming  a  hollow  with  the  palms  of  the  two  hands  and  striking 
the  back  of  one  of  them  against  the  knee,  furnishes  a  good  illus- 
tration of  its  mode  of  production.  If  when  the  hands  are  thus 
struck,  a  portion  of  the  contained  air  be  forcibly  expelled  by  the 
blow,  a  peculiar  sound  will  be  produced  analogous  in  its  character 
to  the  cracked-pot  sound ;  whereas,  if  no  air  be  suffered  to  escape, 
the  sound  produced  will  want  the  peculiar  cracked-pot  character. 
In  short,  when  this  sound  is  met  with  in  the  chest,  it  is  occasioned 
by  the  sudden  expulsion  of  air  and  its  forcible  contact  with  the 
sides  of  the  passages  through  which  it  is  driven.  It  appears  in 
fact  to  be  a  compound  sound  made  up  of  the  ordinary  percussion 
sound  of  the  part  which,  in  these  case3,  is  always  a  loud,  yet  short, 
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hollow,  metallic  sound,  and  of  a  peculiar  hissing  noise  resulting 
from  the  sudden  and  forcible  expulsion  of  air  from  the  lung 
beneath,  through  passages  in  most  cases  constricted  or  otherwise 
altered  in  character.  The  more  elastic  and  yielding  the  chest- 
walls,  the  heavier  and  more  sustained  the  percussion  stroke,  and 
the  more  free  and  uninterrupted  the  communication  with  the 
bronchi  and  upper  air-passages,  and  through  them  with  the 
external  air,  the  larger,  cceteris  paribus,  will  be  the  quantity  of  air 
expelled  by  each  act  of  percussion,  the  less  impediment  will  there 
be  to  its  escape,  the  more  rapid  will  be  its  current,  the  more 
forcible  its  contact  with  the  sides  of  the  air  tubes,  and  the  louder 
therefore  the  cracked-pot  sound.  Hence,  whenever  our  object  is 
to  elicit  this  sound,  the  patient  should  be  desired  to  hold  his 
mouth  open  so  as  to  remove  all  possible  obstruction  to  the  free 
escape  of  the  air,  and  to  turn  his  mouth  towards  us,  so  that  we 
may  the  more  readily  catch  the  sound  J*  whilst  we  on  our  part 
should  not  place  the  finger  which  receives  the  stroke  in  an  inter- 
costal space,  in  order  that  the  full  force  of  the  stroke  may  be  felt 
by  the  lung  beneath,  but  should  employ  somewhat  slow  and  heavy 
percussion  so  as  to  maintain  the  direction  of  the  impulse  and  pre- 
vent the  resilience  of  the  chest-walls.  If  we  take  these  precau- 
tions, and  a  large  superficial  cavity  exists,  and  its  walls  be  hard 
and  tense,  its  communication  with  the  external  air  through  the 
bronchi  free,  and  the  thoracic  walls  beneath  which  it  lies  elastic, 
we  shall  never  fail  to  elicit  the  distinctive  character  of  the  sound. 
But  if  the  cavity  be  deep-seated  in  the  chest,  and  consequently 
protected  against  the  force  of  the  percussion  stroke ;  if  its  walls  be 
dense,  soft,  relaxed  or  inelastic,  so  that  very  little  impulse  can  be 
propagated  to  its  contents,  and  little  or  no  air,  therefore,  expelled 
by  the  act  of  percussion;  if  its  communication  with  the  bronchi  be 
obstructed  so  that  no  portion  of  the  contained  air  can  be  expelled, 
and  the  remainder  cannot  be  greatly  agitated ;  or  if  the  mouth 
and  nostrils  be  closed  so  that  the  escape  of  air  is  thereby  prevented 
then  the  conditions  essential  to  the  production  of  the  cracked-pot 

*  This  precaution,  though  long  adopted  hy  many  auscultators,  was  never,  I  believe, 
insisted  on  in  print  until  Dr.  Cotton  enforced  it  in  a  paper  on  the  cracked-pot  sound, 
published  in  the  '  Lancet'  for  1857. 
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sound  are  absent,  and  however  skilful  the  operator,  he  will 
assuredly  fail  to  elicit  its  peculiar  character. 

What,  then,  is  the  diagnostic  value  of  this  cracked-pot  sound  ? 
In  most  works  on  auscultation  it  is  said  to  denote  the  presence  of 
a  cavity,  and  by  the  majority  of  the  profession  it  is  still  believed 
to  do  so.  But  I  have  often  known  those  who  thus  interpret  it 
misled  as  to  the  character  of  the  disease  from  which  the  patient  was 
suffering ;  and  I  do  not  hesitate  to  affirm,  as  the  result  of  long  and 
careful  observation,  that  it  does  not  necessarily  indicate  the  existence 
of  a  cavity.  Dr.  Hughes  Bennett  goes  so  far  as  to  assert*  that  a 
cracked-pot  resonance  may  be  elicited  in  various  diseases  of  the 
chest,  and  even  when  the  chest  is  perfectly  sound.  This  statement, 
however,  is  thoroughly  opposed  to  common  experience,  and  must 
have  its  foundation  in  some  use  of  the  term  "  cracked  pot,"  which  is 
not  usually  recognised  in  practice;  for,  if  care  be  taken  in  applying 
the  finger  or  pleximeter  firmly  to  the  chest-walls,  so  as  to  avoid 
the  production  of  the  jarring  sound  which  results  from  the  forcible 
expulsion  of  air  from  beneath  the  finger  when  carelessly  applied,  a 
cracked-pot  sound  is  rarely  producible.  Nevertheless,  it  does 
sometimes  occur  under  circumstances  not  commonly  supposed  to 
give  rise  to  it.  In  no  instance  have  I  heard  its  distinctive 
character  more  marked  than  in  the  case  of  a  young  man,  admitted 
into  the  York  Ward  of  St.  George's  Hospital  in  the  autumn  of 
1855,  suffering  from  acute  pneumonia  of  the  upper  lobe  of  the 
right  lung.  So  strongly  was  it  developed  in  that  case,  that  several 
gentlemen  who  examined  the  patient  insisted  on  the  presence  of 
tuberculous  excavation,  and  yet  the  patient  recovered  perfectly  in 
a  fortnight,  healthy  breathing  was  re-established,  and  the  cracked- 
pot  resonance  ceased.  In  children,  too,  who  are  suffering  from 
bronchitis  a  jarring  sound,  resembling  a  cracked-pot  resonance, 
may  be  sometimes  elicited.  My  belief,  therefore,  is,  that  this 
sound  simply  indicates  the  sudden  and  forcible  expulsion  of  a 
quantity  of  air  from  a  space  or  spaces  possessed  of  a  certain 
degree  of  resilient  elasticity,  and  through  passages  having  a  free 
communication  with  the  external  air,  but,  probably,  somewhat 
flattened,  contracted,  or  otherwise  altered.    Tuberculous  or  other 

*  '  Edinb.  Monthly  Journal,'  January,  1856. 
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cavities  in  the  condition  of  those  above  alluded  to  are  undoubtedly 
its  most  common  source,  and  therefore  it  usually  indicates  their 
existence  j  but,  as  already  stated,  it  may  arise  under  certain  con- 
ditions in  pneumonia,  and  when,  as  in  children,  the  elasticity  of 
the  chest-walls  is  great,  it  may  be  developed  to  some  extent  during 
an  attack  of  bronchitis,  even  when  no  solidification  of  the  lung 
exists. 

I  would  maintain,  then,  that  wherever  its  presence  is  detected, 
its  true  significance  must  be  carefully  gauged  before  any  dia- 
gnostic value  is  attached  to  it.  Care  must  be  taken  to  ascertain  in 
every  instance  that  it  is  not  caused  by  the  imperfect  application  ef 
the  finger  or  the  pleximeter  to  the  chest-walls  and  the  expulsion 
of  the  air  from  beneath  it,  for  nothing  proves  a  more  fertile  source 
of  error  to  inexperienced  operators  than  the  sound  which  is  thus 
produced.  When  this  source  of  fallacy  is  guarded  against,  we 
may  generally  arrive  at  a  correct  conclusion  as  to  the  cause  of  the 
phenomenon  by  a  careful  examination  as  to  the  presence  or 
absence  of  abnormal  resonance  or  dulness  on  percussion,  and  the 
existence  or  non-existence  of  general  and  auscultatory  signs  of 
pulmonary  excavation ;  but  when  there  is  pneumonic  consolidation 
of  the  upper  lobe,  the  diagnosis  is  at  all  times  extremely  difficult. 
On  the  whole,  therefore,  it  must  be  concluded  that  this  cracked- 
pot  sound,  though  valuable  as  an  accessory  sign  of  tubercular 
excavation,  is  not  a  symptom  to  be  implicitly  relied  upon,  and  in 
no  case  can  be  regarded  as  of  itself  sufficient  to  warrant  a  positive 
opinion,  unless  corroborated  by  other  symptoms,  general  as  well  as 
physical.  When  strongly  developed,  it  justifies  the  gravest  suspi- 
cion as  to  the  presence  of  some  abnormal  excavation  in  the  lung, 
and,  if  persistent,  may  almost  be  regarded  as  pathognomonic  of  a 
vomica.  It  must  be  remembered,  however,  that  it  is  liable  to 
cease  from  obstruction  of  the  bronchus  leading  to  the  cavity,  by 
the  filling  of  the  vomica  with  fluid  secretion,  and  also  by  the 
collapse  or  cicatrization  of  the  vomica,  and  therefore  that  its 
temporary  or  even  permanent  cessation  must  not  be  regarded  as 
evidence  of  the  non-existence  of  a  cavity. 

The  last  change  worthy  of  mention  is  a  modification  of  the 
ordinary  dull  sound  of  percussion ;  and,  from  the  fact  that  it 
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closely  resembles  the  peculiar  sound  obtained  by  mediate  per- 
cussion of  a  common  table,  it  has  been  invested  with  the  title  of 
the  tf  wooden"  sound.  Essentially  it  is  a  dull  sound,  but  it  gives 
the  impression  of  "  hardness."  It  is  rarely,  if  ever,  produced  by 
fluid  in  the  pleural  cavity,  but  is  often  developed  in  great  intensity 
when  adhesion  has  recently  taken  place  between  the  two  layers  of 
the  pleura  by  means  of  interposed  lymph.  Indeed,  it  has  been 
asserted  that  when  this  sound  is  strongly  marked,  it  may  be 
regarded  as  almost  pathognomonic  of  this  form  of  mischief.  Such, 
however,  is  not  the  case.  It  may  exist  to  an  equal  extent  in 
certain  cases  of  pneumonic  hepatization,  as  also  in  extensive 
tuberculous  or  other  infiltration  of  the  lung,  and  all  that  can  be 
fairly  stated  of  it  is,  that  in  its  highly  developed  character  it  is  a 
more  common  accompaniment  of  pleuritic  adhesion  than  of 
pulmonary  consolidation.  In  no  instance  is  it  observed  more  fre- 
quently than  when  tuberculous  disease  of  the  upper  part  of  the 
lung,  whether  accompanied  or  unaccompanied  by  the  formation  of 
vomicae,  has  given  rise  to  pleuritic  inflammation  and  to  adhesion 
of  the  lung  to  the  anterior  surface  of  the  chest.  However,  as  it  is 
not  necessarily  connected  with  any  particular  form  of  pulmonary 
disease,  and  therefore  has  no  special  signification,  the  term  is 
little  more  than  a  useless  encumbrance  to  our  phraseology. 

There  are  certain  apparent  exceptions  to  the  laws  already 
enunciated  as  regulating  the  emission  of  sound  by  the  chest  under 
percussion,  which  are  not  commonly  recognised  or  understood, 
and  which,  nevertheless,  deserve  special  attention,  as  calculated  to 
give  rise  to  serious  errors  of  diagnosis.  They  occur  in  instances 
in  which  the  lung  is  supposed  to  present  the  conditions  already 
described  as  contributing  to  the  production  of  dulness  on  per- 
cussion. Thus  it  sometimes  happens  that  a  clear,  high-pitched 
sound,  of  a  somewhat  metallic  character,  may  be  elicited  over  lung 
tissue  more  or  less  solidified,  and  that  an  abnormal  resonance  may 
be  met  with  in  the  infra-clavicular  regions  when  the  pleural  cavity 
is  three  parts  full  of  fluid,  and  the  lung  is  thereby  partially  com- 
pressed. Reference  is  made  to  this  fact  in  most  modern  works  on 
percussion,  but  no  satisfactory  explanation  has  been  hitherto 
offered  of  it.    The  resonance  alluded  to  has  been  variously  de- 
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scribed  by  authors  as  of  a  tracheal,  tubular,  metallic,  empty, 
hollow  amphoric,  or  tympauitic  character,  and,  in  fact,  it  varies 
greatly  with  the  varying  condition  of  the  lung ;  but  the  point  to 
be  remembered  is,  that  the  sound  is  neither  the  dull  sound  of 
solidification,  nor  the  peculiar  resonance  of  healthy  lung,  but  is 
clearer,  and  usually  more  shallow-toned.  It  may  differ  little  from 
healthy  pidmonary  resonance,  so  that  comparative  percussion  of 
the  healthy  lung  may  be  necessary  to  establish  its  abnormal 
character;  but  from  this  point  the  sound  may  range  through 
every  degree  of  intensity,  until  in  many  cases  it  is  decidedly 
amphoric,  and  now  and  then  very  closely  resembles  a  cracked-pot 
sound.  The  precise  amount  of  change,  however,  does  not  serve  to 
establish  any  difference  in  the  pathological  condition  of  the  parts 
out  of  which  it  arises,  and  therefore  it  appears  to  me  better  to 
speak  of  the  sound  simply  as  an  abnormally  clear,  but  shallow  re- 
sonance, rather  than  to  attempt  to  define  by  words  the  precise 
character  of  a  sound  which  varies  from  day  to  day,  and,  in  many 
cases,  does  not  admit  of  accurate  definition. 

"Well,  then,  the  occasional  existence  of  this  abnormal  resonance 
under  the  conditions  above  referred  to,  does  not  admit  of  doubt, 
and  it  is  essential  to  determine,  if  possible,  the  causes  to  which  it 
is  attributable,  and  the  mode  of  distinguishing  it  from  the  re- 
sonance which  occurs  under  an  apparently  opposite  condition  of 
the  subjacent  parts. 

"With  a  view  to  a  full  understanding  of  the  subject,  I  propose  to 
bring  together  some  of  the  more  striking  and  suggestive  facts  con- 
nected with  its  various  bearings. 

Firstly,  then,  during  the  progress  of  tubercular  disease  of  the 
lungs,  it  is  observed  not  ^infrequently  that  the  part  of  the  chest  at 
which  the  least  respiratory  murmur  is  audible  is  that  at  which 
there  is  the  clearest  resonance  under  percussion.  The  existence 
of  emphysema,  which  may  be  suggested  as  one  method  of  account- 
ing for  this  abnormal  resonance,  fails  utterly  in  many  cases  in 
affording  an  explanation;  for  I  have  repeatedly  noted  cases  in 
the  wards  of  St.  George's  Hospital,  in  which  this  resonance  ex- 
isted during  life,  and  in  which  no  trace  of  emphysema  was  found 
after  death.    And  when,  in  connection  with  this  fact,  it  is  re- 
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membered  that  the  abnormal  resonance  is  not  always  observed  as 
a  consequence  of  tuberculous  consolidation,  and  that,  when  it  does 
occur,  it  is  not  a  persistent  condition,  but,  with  the  progress  of  the 
disease,  and  the  increase  of  solidification,  is  replaced  by  dulness 
more  or  less  complete,  the  conclusion  seems  inevitable  that  its 
source  is  to  be  looked  for  not  in  simple  pulmonary  consolidation, 
but  in  some  peculiar  condition  of  the  lung  which  is  merely  an 
accidental  accompaniment  of  consolidation,  and  is  apt,  under 
certain  circumstances,  to  arise  during  its  progress. 

So,  too,  in  regard  to  inflammation  of  the  lungs.  Abnormal 
resonance  of  a  clear,  high-pitched,  ringing,  metallic  character  is 
sometimes  elicited  by  percussion  over  a  lung  which  is  undergoing 
pneumonic  consolidation,  and  occurs,  therefore,  under  circum- 
stances which,  a  priori,  would  lead  to  the  expectation  of  partial 
or  complete  dulness  on  percussion."*  The  fact  that  such  resonance 
does  not  always  occur  during  the  progress  of  pneumonia,  and 
ceases  as  soon  as  complete  condensation  of  the  lung-tissue  has 
occurred,  seems  to  prove,  as  in  the  last  case,  that  the  cause  of  the 
abnornal  resonance  is  not  mere  condensation  of  the  pulmonary 
tissue,  but  is  to  be  sought  in  some  condition  into  which  the  lung 
is  apt  to  pass  during  the  process  of  consolidation. 

The  same  holds  good  in  regard  to  pleurisy,  when  there  is  an 
abundant  secretion  into  the  pleural  cavity,  and  the  lung  is  ad- 
herent to  the  anterior  and  upper  part  of  the  chest.  As  the  lung 
becomes  partially  condensed  by  the  fluid,  the  upper  part  of  the 
side  on  which  the  effusion  exists  is  found  to  become  unusually 
resonant  on  percussion,  the  resonance,  as  in  the  other  cases,  being 
abnormally  clear,  but  of  a  shallow  character,  t  Experiment,  how- 
ever, proves  that  lung  tissue  entirely  deprived  of  air  by  com- 

*  This  has  been  often  noted,  though  never  properly  explained.  See  a  paper  by 
Dr.  Hudson,  in  the  *  Dublin  Journal,'  vol.  vii  ;  a  paper  by  Dr.  Graves,  in  the  same 
journal ;  a  memoir  by  Dr.  Roger,  in  the  'Archives  Generates  de  Medecine,'  vol.  xxix; 
Dr.  Stokes,  'On  Diseases  of  the  Chest,'  p.  332;  Dr.  Walshe,  loc.  cit.,  p.  76;  a  report 
by  Dr.  Addison,  in  the  'Guy's  Hospital  Reports,'  vol.  iv,  1846;  a  paper  by  Dr. 
Markham,  in  the  '  Edinb.  Monthly  Journal'  for  June,  1853 ;  and  another  in  the 
same  journal  for  August,  1853. 

t  Skoda,  Hudson,  Walshe,  Davies,  and  many  observers  in  this  country,  have  noted 
this  fact;  a  marked  example  of  it,  in  the  person  of  Thomas  Riugrose,  is  at  present 
(May  22nd,  1862)  under  my  care,  in  the  King's  Ward  of  St.  George's  Hospital. 
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pvession  yields  a  perfectly  dull  sound  on  percussion,  and  the  con- 
clusion, therefore,  follows,  that  an  explanation  of  the  resonance 
must  be  sought  in  some  other  cause  than  mere  pulmonary  con- 
solidation. 

A  iewing  the  above  facts  separately,  it  might  appear  that  although 
a  certain  degree  of  pulmonary  consolidation  leads  to  partial 
dulness  on  percussion,  and  complete  solidification  of  the  lung  to 
perfect  dulness,  yet  that  there  exists  a  stage  between  these  two 
extremes  in  which  the  percussion  sound,  instead  of  being  dull, 
becomes  abnormally  clear  and  resonant.  But  such  an  hypothesis 
is  utterly  repugnant  to  common  sense,  and  to  all  that  is  known 
respecting  the  emission  of  sound  by  a  body  under  percussion,  and 
close  investigation  at  the  bedside  of  the  patient,  serves  thoroughly 
to  establish  its  fallacy;  for  it  shows,  as  already  stated,  that  ab- 
normal resonance  does  not  always  occur  in  connection  with  the 
progress  of  pulmonary  consolidation,  and  that  when  it  does  occur, 
it  is  often  of  very  short  duration,  and  is  met  with  under  every 
variety  of  condition  in  regard  to  the  presence  or  absence  of  respi- 
ration, occurring  sometimes  when  little  or  no  respiratory  murmur 
is  audible,  and  at  others  when  the  respiration  is  loud,  harsh,  and 
hollow. 

"What,  then,  Can  be  the  source  of  this  singular  phenomenon  ? 
Several  hypotheses  have  been  offered  in  explanation,  but  none  of 
them  afford  the  slightest  solution  of  the  mystery.  Some  persons* 
who  have  observed  this  abnormal  resonance  chiefly  in  the  infra- 
clavicular regions,  have  suggested  that  when  the  vesicular  struc- 
ture of  the  lung  is  compressed  or  solidified,  its  sound-conducting 
power  is  increased,  and  that  it  will  then  admit  of  the  transmission 
of  the  sounds  elicited  by  percussion  from  the  trachea  and  larger 
bronchi,  just  as  though  they  had  been  directly  percussed.  But 
the  fallacy  of  this  argument  is  obvious  from  the  fact  that  the 
abnormal  resonance  is  by  no  means  confined  to  the  inner  portion 
of  the  infra-clavicular  regions,  and  to  the  vicinity  of  the  larger 
bronchi,  and  is  not  more  marked  on  the  left  side  than  on  the 
right,  as,  from  the  greater  proximity  of  the  trachea,  it  ought  to 

*  Dr.  C.  J.  B.  Williams  and  his  followers.    See  his  'Lectures  on  Diseases  of  the 
Chest.' 
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be ;  and  further,  that  when  complete  solidification  has  occurred, 
this  reputed  sound-conducting  power  ceases,  and  the  resonance  is 
replaced  by  dulness.* 

Otherst  who  have  met  with  this  resonance  in  the  lower  part  of 
the  chest  have  endeavoured  to  account  for  it  by  the  transmission 
through  solidified  lung  of  sound  excited  by  the  act  of  percussion 
in  the  stomach  and  intestines.  But  although  in  Dr.  Addison's 
case,  and  in  certain  cases  reported  by  other  observers,  this  sug- 
gestion may  be  supposed  to  explain  the  phenomenon,  still,  its 
occasional  occurrence  in  other  instances  over  the  middle  portions 
of  the  lung,  whilst  a  stratum  of  perfectly  solidified  lung,  emitting 
a  dull  sound  on  percussion,  lies  immediately  below  the  part  at 
which  the  resonance  is  heard,  suffices  to  prove  that  the  phenomenon 
will  not  admit  in  all  cases  of  such  an  explanation. 

Others,!  again,  have  expressed  their  belief  in  the  existence  of 
air  or  gaseous  exhalations  in  the  pleura  over  the  solidified  lung ; 
and  in  some  rare  instances,  when  the  resonance  exists  in  the 
upper  part  of  the  chest,  it  may  be  difficult  to  prove  that  the 
presence  of  air  may  not  possibly  be  its  cause.  But  the  result  of 
careful  post-mortem  investigation  is  greatly  against  the  agency  of 
such  a  cause,  and,  in  those  instances  in  which  the  resonance  is 
observed  only  at  the  base,  or  about  the  middle  of  the  lungs,  the 
phenomenon  cannot  be  so  explained,  unless,  indeed,  it  be  supposed 
that  the  air  is  confined  in  a  circumscribed  sac,  formed  by  the 
presence  of  old  adhesions  of  the  pleura— an  hypothesis  which  is 
at  variance  with  reasonable  expectation,  and  is  often  contradicted 
by  the  shifting  in  the  limits  of  the  resonance  during  life,  and  by 
the  results  of  an  inspection  of  the  parts  after  death. 

*  I  have  never  met  with  a  case  in  which  this  ahnormal  resonance  was  more 
stron-ly  marked  than  in  a  patient  admitted  under  my  care  into  the  York  Ward  of 
St  George's  Hospital,  suffering  from  acute  pneumonia  of  the  upper  lohe  of  the  left 
lung  Within  thirteen  days  the  right  infra-clavicular  region  had  passed  through  a 
stage  of  extraordinary  increased  resonance  into  complete  dulness  on  percussion,  and 
from  that  again  into  the  normal  condition.  At  the  same  time  the  respiration,  which 
was  accompanied  at  first  by  crepitations,  became  markedly  hollow  in  character,  and 
gradually  reassumed  its  normal  character.    The  expectoration  was  very  characteristic 

^Hudson,  'Dublin  Journal,'  vol.  vii ;  Dr.  Addison,  'Guy's  Hospital  Reports,' 

vol.  iv,  1849. 

X  Drs.  Stokes,  Graves,  and  Wulshe. 
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Others,  again,  as  Skoda  and  his  followers,  who  are  conscious  of 
the  fallacy  of  attributing  to  perfectly  solidified  lung  an  increased 
souud-conducting  power,  and  who  are  also  aware  of  the  extra- 
ordinary resonance  sometimes  observed  over  partially  condensed 
lung,  have  jumped  to  the  conclusion  that  when  the  lungs  are 
partially  deprived  of  air,  they  invariably  yield  a  tympanitic  per- 
cussion sound,  and  that  hence  the  source  of  the  phenomenon.* 
But  this  doctrine  is  based  upon  two  erroneous  assumptions,  viz., 
that  "collapsed  lungs  give  a  distinctly  tympanitic  sound  "f  on  per- 
cussion, and  that  under  ordinary  circumstances  there  exists  sufli- 
cient  distension  of  the  lungs  to  interfere  with  and  diminish  the 
tympanitic  tone  of  their  resonance.    No  one  who  has  percussed 
lungs  which  are  thoroughly  collapsed,  will  admit  with  Skoda  that 
they  yield  a  tympanitic  resonance ;  and  although  it  is  true,  as 
already  stated,  that  extreme  distension  of  any  air-containing  cavity 
win  prevent  the  occurrence  of  vibration,  and  thus  may  lead  almost 
to  dulness  on  percussion,  as  may  be  seen  in  certain  cases  of 
pneumothorax,  and  may  be  tried  experimentaUy  on  tensely  in- 
flated lungs,  or  on  a  tensely  inflated  stomach,  still  it  cannot  be 
contended  that  such  a  condition  exists,  or  can  exist,  under  ordi- 
nary circumstances  in  the  chest.     Eepeated  experiments  have 
convinced  me  that  perfectly  collapsed  lungs  yield  a  dull  sound  on 
percussion ;  that  lungs  as  ordinarily  met  with  in  the  dead  subject 
or  inflated  to  about  one  quarter  of  the  full  extent,  yield  a  clear' 
but  not  very  full-toned  resonance;  that  inflated  to  one  half  or 
two  thirds  of  their  Ml  extent,  their  resonance  is  as  clear,  if  not 
more  so  than  before,  and  is  decidedly  more  full-toned  or  tympa 
nmc;  and  that  it  is  not  until  they  are  distended  to  their  fullest 
extent,  and  the  whole  tissue  is  to  the  utmost  on  the  stretch  that 
any  diminution  of  clearness  or  fulness  is  perceived.    Further  the 
consideration  of  certain  phenomena  connected  with  respiration 
establishes  the  same  facts.    After  deep  inspiration,  the  chest 
yields  a  clearer  and  fuller  note  on  percussion  than  it  does  after  a 
forcible  expiration  when  the  lungs  are  in  great  measure  emptied 
of  air;  certain  it  is,  moreover,  that  in  most  cases  of  partial  tuber- 

*  Skoda,  '  On  Auscultation,'  by  Dr.  Markham,  pp.  13  and  18 
f  Skoda,  loc.  cit.,  p.  19. 
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cular  consolidation,  when  the  lung  is  in  great  measure  deprived 
of  air,  the  percussion  sound  is  usually  duller  than  natural  j  and 
further,  that  it  is  so  during  recovery  from  pneumonia,  when  the 
lung  is  still  only  partially  expanded.    Indeed,  over  a  lung  which 
has  been  perfectly  solidified  by  pneumonia,  the  percussion  note 
does  not  regain  its  normal  clearness  and  fulness  until  free  respi- 
ration is  again  established.    As,  then,  in  all  these  instances  in 
which  the  lung  tissue  is  more  or  less  solidified,  and  contains  less 
than  its  normal  amount  of  air,  the  percussion  note  is  duller  than 
natural ;  as  the  same  fact  is  observed  as  a  result  of  diminishing 
the  inflation  of  the  lung;  and  as  extensive  tubercular  deposit 
often  occurs,  and  many  cases  of  pneumonia  run  their  course  even 
to  the  production  of  complete  hepatization  without  the  occurrence 
of  abnormally  increased  resonance,  it  is  manifest  that  mere  depri- 
vation of  air,  whether  to  a  small  or  to  a  large  extent,  will  not 
raise  the  clearness  of  the  percussion  note. 

To  what,  then,  is  attributable  the  increased  resonance  which 
sometimes,  though  rarely,  occurs  over  condensed  lung?    From  a 
careful  consideration  of  the  various  circumstances  under  which  this 
singular  phenomenon  is  met  with,  I  have  been  led  to  believe  that 
it  arises  from  the  presence  of  air  pent  up  in  a  portion  of  the  lung, 
in  the  immediate  vicinity  of  consolidated  tissue— a  condition  which 
prevents  the  diffusion  of  the  vibrations  excited  by  percussion,  and 
leads  to  the  concentration  and  intensification  of  the  resonance. 
Nothing  can  be  more  certain  than  that  in  many  cases  of  pneumonia, 
especially  when  accompanied  by  some  amount  of  capillary  bron- 
chitis, the  gorged  and  distended  condition  of  the  capillary  vessels, 
and  the  effusion  existing  in  the  terminal  bronchi,  block  up  the 
passage  by  which  the  air  would  otherwise  escape  from  the  air- 
cells,  and  thus  retain  it  in  them  in  a  state  of  greater  or  less  elastic 
tension.    The  post-mortem  examination  of  persons  who  have  died 
of  pneumonia  show  this  to  be  a  condition  of  very  frequent  occur- 
rence.   The  lung  cannot  be  compressed  by  any  moderate  degree 
of  force  j  little  or  no  air  can  be  squeezed  out  of  it;  but  no  sooner 
is  its  tissue  cut  by  the  scalpel,  than  there  issues  forth  a  sanious 
frothy  fluid,  or,  in  other  words,  a  fluid  largely  mixed  with  air. 
The  portions  of  lung  in  which  this  condition  exists,  are  those 
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immediately  above  the  point  to  which  hepatization  has  extended, 
and  below  that  to  which  the  air  has  free  access.    They  are  those,' 
in  short,  where  crepitation  or  fine  bubbling  sounds  occur,  and  are 
precisely  those  over  which  this  clear-toned  resonance  is  met  with. 
On  several  occasions  I  have  traced  this  resonance  shifting  its  position 
higher  and  higher  in  the  chest,  as  the  inflammation  has  spread 
upwards,  whilst  at  the  same  time  dulness  on  percussion  has  also 
extended  upwards,  and  has  occupied  the  parts  immediately  below 
it,  which  previously  had  been  the  seat  of  this  peculiarly  dear 
resonance.    In  instances  of  tubercular  deposit,  the  conditions 
essential  to  the  retention  of  air  in  the  lung  tissue  are  of  less  fre- 
quent occurrence,  and  abnormal  resonance  over  condensed  tuber- 
cular lung  is  met  with  less  frequently;  but  it  does  occur  in 
certain  instances;*  and  it  is  easy  to  conceive  how  some  of  the 
smaUer  bronchi  may  become  occluded  either  by  tenacious  secretion 
or  by  the  pressure  of  tuberculous  matter ;  and  that  the  obstruction 
thus  created  may,  for  a  time  at  least,  prevent  the  escape  of  the 
air  from  that  portion  of  the  lungs  to  which  these  bronchi  lead. 
And,  so  again,  in  pleurisy,  with  an  abundant  secretion  into  the 
pleura.    Anything,  in  short,  which  serves  to  occlude  or  obstruct 
a  bronchus,  whilst,  as  yet,  the  lung  beyond  the  point  of  obstruc 
tion  remaius  even  partially  distended  with  air,  will  tend  to  pro- 
duce this  abnormal  resonance.    It  matters  not  whether  the  ob- 
structing cause  be  an  effusion  into  the  terminal  bronchi,  as  in 
certain  cases  of  pneumonia,  or  whether  it  be  a  deposit  of  tubercle, 
cancer,  or  other  matter  either  in  or  around  the  bronchial  tubes,' 
or  the  pressure  of  any  tumour  from  without,  or  the  pressure 
against  the  bronchi  leading  Jo  the  permeable  portion  of  the 
lung,  of  lung  tissue  already  solidified— in  all  cases,  if  air  is  pent 
up  beyond  the  cause  of  obstruction,  and  the  adjacent  tissue  is 
somewhat  condensed,  the  result  is,  the  production  of  a  peculiar 
resonance  on  percussion.    If,  as  in  most  cases  of  pneumonia,  the 
mischief  commences  in  the  air  vesicles,  so  that  the  air  is  expelled 

,  J,Th-MegCntl7en.Wh°Weren0ting  my  08868  in  St-  Geor&e'8  H°8Ft»l>  in  May 
18o7,  w,ll  remember  how  remarkably  this  was  illustrated  by  the  case  of  Mary  Wills 

fcj^t^  H°Uand  ^  °"       m  °f  tlmt  m0nth-  SCC  Case-' 
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and  replaced  by  solid  matter  before  the  bronchi  become  obstructed, 
dulncss  on  percussion  accompanies  the  progress  of  the  disease  from 
first  to  last ;  whereas,  if  the  mischief  implicates  the  smaller  bronchi, 
and  the  air-passages  become  obstructed,  whilst,  as  yet,  the  pul- 
monary cells  beyond  are  more  or  less  distended  with  air,  then  that 
condition  results  which  is  conducive  to  abnormally  clear  though 
shallow  resonance  on  percussion.  Each  lobule,  in  fact,  is  con- 
verted into  a  multilocular  air-distended  cavity.  The  same  holds 
good  in  regard  to  tubercular  or  other  deposit  as  to  pneumonic 
exudation  j  but  as  the  deposition  of  tubercle  usually  takes  place 
more  slowly  than  pneumonic  exudation,  and  less  frequently  leads  to 
obstruction  of  the  bronchi  with  retention  of  air  in  the  pulmonary 
cells  beyond  the  seat  of  obstruction,  it  happens  that  the  peculiar 
resonance  in  question  is  seldom  so  well  marked  in  the  former  as 
in  the  latter  disease.  In  pleurisy,  if  the  effusion  into  the  pleural 
cavity  be  copious,  and  the  apex  of  the  lung  be  adherent  to  the 
anterior  walls  of  the  chest,  it  often  happens  that  pressure  enough 
is  exerted  to  obstruct  some  of  the  bronchi  leading  to  the  pervious 
portion  of  the  lung,  and  thus  to  produce  the  condition  essential 
to  the  abnormal  resonance. 

The  accuracy  of  my  conclusions  may  be  tested  by  the  following 
experiments,  which  prove  that  this  peculiar  abnormal  resonance  is 
not  due  to  the  sound  from  the  trachea  or  larger  bronchi  trans- 
mitted through  solidified  lung,  nor,  as  Skoda  asserts,  to  mere 
diminution  in  the  quantity  of  air  and  to  the  lung  tissue  being  less 
distended  in  consequence,  but  is  rather  referable  to  the  presence  of 
pent-up  air  having  behind  it  lung  tissue  more  or  less  solidified, 
which  prevents  the  diffusion  of  the  sonorous  vibrations. 

1st.  Take  three  healthy  sheep's  lungs.  Let  one  remain  in  a 
collapsed  condition;*  inflate  the  second  to  about  one  half  of  its 
full  extent,  and  tie  the  bronchus  so  as  to  prevent  the  escape  of  air ; 
inflate  the  third  lung  thoroughly,  distending  it  to  its  fullest  extent, 
and  retain  it  in  its  distended  condition  by  a  ligature  on  the 

*  I  have  found  that  lungs  supposed  to  be  collapsed  vary  immensely  in  the  amount 
of  air  they  contain  (retained,  doubtless,  by  viscid  secretion  in  the  bronchi),  and  con- 
sequently in  the  sound  they  yield  on  percussion.  It  is  difficult  to  obtain,  even  from 
the  slaughter-house,  lungs  which  are  thoroughly  collapsed ;  but  it  is  necessary  to  do 
so,  if  the  experiment  is  to  be  regarded  as  of  any  value. 
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bronchus.  Then  on  percussing  each  of  them  by  means  of  a  plexi- 
meter  and  percussion  hammer,  it  will  be  found  that  the  first  yields 
a  short,  dull  sound,  the  second  a  clear  and  full  sound,  tbe  third  a 
sound  which  varies  according  to  the  precise  amount  of  pulmonary 
distension,  but  which  is  usually  less  clear  and  far  less  full  than  the 
sound  yielded  by  the  second.  If  the  distension  be  extreme,  the 
sound  will  be  still  less  clear,  and  will  approach  to  dulness. 

2ndly.  Let  a  lung  previously  inflated  with  air  be  injected 
through  the  bronchus,*  and  let  it  be  injected  to  about  one  half  of 
its  full  extent.  When  the  injection  has  set  or  become  solid, 
percuss  the  lung  and  compare  the  sound  produced  with  that 
elicited  by  percussion  of  the  collapsed  lung  and  of  the  partially 
inflated  lungs  used  in  the  last  experiment.  It  will  then  be  found 
that  if  those  parts  only  are  percussed  in  which  the  superficial  por- 
tions of  the  pulmonary  tissue  remain  distended  with  air,  a  remark- 
ably clear  and  shallow  sound  will  be  emitted,  corresponding  to 
what  is  termed  amphoric  resonance,  having  in  some  instances 
more  or  less  of  a  metallic,  ringing  character.  The  resonance  is 
clearer  and  at  the  same  time  shallower  than  that  yielded  by  any 
of  the  uninjected  lungs.  Percussion  over  those  portions  of  the 
lung  which  be  superficially  and  contain  no  air  elicits  dulness  more 
or  less  complete,  according  to  the  depth  at  which  the  air  lies 
beneath. 

3rdly.  Percuss  an  inflamed  lung  the  lower  part  of  which  has 
undergone  pneumonic  hepatization.  Over  the  perfectly  hepatized 
portions  complete  dulness  will  be  elicited  by  percussion;  over 
those  parts  at  which  inflammation  is  commencing  the  percussion 
note  will  not  be  materially  altered,  whilst  over  those  portions  which, 
though  still  highly  crepitant  under  the  finger,  are  in  a  far  advanced 
stage  of  inflammation,  the  percussion  sound  will  vary  according 
as  the  air-cells  or  the  terminal  bronchi  appear  to  be  principally 
and  primarily  affected,  the  sound  being  more  or  less  dull  according 

*  These  experiments  are  best  performed  with  sheep's  lungs,  fresh  from  the 
slanghter-housc.  The  lungs  should  be  inflated  through  an  injection-tube,  fastened 
tightly  into  the  trachea  by  means  of  ligatures,  and  the  injection  should  not  be  com- 
menced until  the  lung  is  inflated  to  at  least  one  half  its  full  extent.  Size,  mixed 
with  a  certain  portion  of  glue  and  coloured  with  vermilion,  answers  well  as  an 
injecting  fluid. 
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as  the  air-cells  are  filled  to  a  greater  or  less  extent  with  solid 
material,  and  more  or  less  clear  but  shallow-toned  according  as 
the  smaller  bronchi  are  obstructed,  and  the  superficial  air-cells  still 
remain  distended  with  air.  This  may  be  tested  by  the  spumous, 
frothy  character  of  the  fluid  which  escapes  when  the  lung  tissue  is 
cut,  and  by  the  existence  or  non-existence  of  a  granular  appearance 
when  the  lung  tissue  is  torn.  These  facts,  though  not  as  yet  re- 
cognised or  pointed  out  by  authors,  I  have  verified  repeatedly  in 
the  dead-house  of  Saint  George's  Hospital. 


Auscultation. 


71 


CHAPTER  VI. 

AUSCULTATION  ITS  THEORY  AND  PRACTICE  ;  THEORY  OF  THE 

STETHOSCOPE  ;  ADVICE  RESPECTING-  THE  PORM  OF  INSTRU- 
MENT TO  BE  EMPLOYED  ;  CAUTION  TO  BE  OBSERVED  IN  THE 
PERFORMANCE  OF  "  IMMEDIATE"  AND  "  MEDIATE"  AUSCUL- 
TATION J  MODE  OF  CONDUCTING  AN  EXAMINATION  OF  THE 
CHEST. 

The  act  of  respiration  in  a  healthy  chest  is  accompanied  by 
sounds  which  are  occasioned  by  the  action  of  the  lungs  and  heart, 
and  which  in  disease  undergo  modifications  corresponding  to  the 
physical  alterations  produced  in  the  intra-thoracic  organs.  These 
sounds,  together  with  those  produced  by  the  voice  and  by  the  act 
of  coughing,  are  audible  on  the  external  surface  of  the  chest ;  and 
the  science  of  auscultation  consists  in  recognising  their  character 
and  their  various  abnormal  modifications,  and  in  tracing  each  to 
its  corresponding  physical  cause. 

Auscultation,  like  percussion,  maybe  "immediate"  or  "mediate." 
It  is  ft  immediate  "  when  the  ear  is  itself  applied  in  contact  with 
the  chest-walls,  either  bare  or  only  thinly  covered,  and  when, 
therefore,  the  sonorous  vibrations  are  conveyed  directly  from  the 
chest  to  the  ear ;  "  mediate  "  when  an  instrument  is  interposed 
between  the  chest  and  the  ear,  and  forms  a  conducting  medium 
between  the  one  and  the  other.  Both  these  methods  of  examina- 
tion have  their  advantages  and  disadvantages,  and  each  is  deserving 
of  attentive  study.  The  former  is  attended  with  the  least  fuss  and 
parade,  and  is  therefore  useful  in  the  case  of  timid  persons  or  of 
children  who  are  frightened  by  the  application  of  a  stethoscope;* 
it  can  be  employed  at  all  times,  even  when  no  instrument  is  at 
hand ;  it  causes  no  pain  or  uneasiness  to  the  patient  j  it  is  the 
most  convenient  method  of  exploring  the  posterior  parts  of  the 

*  An  instrument  so  named  by  Lttenncc.    The  term  is  derived  from  arijOoc,  the 
chest,  and,  OttOKUVt  to  examine. 
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chest  in  cases  not  requiring  much  nicety  of  examination,  and  in 
some  instances  it  affords  the  means  of  determining  the  character  of 
sounds  which,  heard  through  the  cylinder,  are  indistinct  and  in- 
definite. The  latter,  on  the  other  hand,  enables  us  to  examine  the 
axilla  and  other  regions  where  the  ear  cannot  be  placed  in  close 
apposition  to  the  chest-walls  j  and  it  provides  us  with  the  means  of 
isolating  any  particular  spot,  and  thus  of  tracing  each  sound  to  its 
exact  position  within  the  thorax.  In  short,  every  auscultator  should 
be  trained  to  both  methods  of  examination,  and  in  cases  in  which 
both  can  be  employed  it  matters  little  which  is  had  recourse  to. 
It  often  happens  that  both  may  be  employed  advantageously,  the 
one  to  examine  the  axillary  and  other  regions  which  only  admit  of 
examination  by  the  stethoscope,  the  other  to  explore  the  inferior 
lateral  regions  and  the  whole  of  the  posterior  surface  of  the  chest. 
But  there  are  so  many  occasions  on  which  it  would  be  inconvenient, 
disagreeable,  or  even  indelicate  to  apply  the  ear  directly  to  the 
chest,  that  every  one  should  take  especial  care  to  familiarise  him- 
self with  the  use  of  the  stethoscope. 

An  endless  variety  of  forms  and  of  materials  have  been  employed 
in  the  construction  of  stethoscopes,  some  with  a  view  to  a  fancied 
superiority  of  principle,  but  many  more  out  of  a  regard  to  elegance 
of  shape,  convenience,  and  portability.  They  have  been  made  solid 
and  hollow,  rigid  and  flexible — of  wood,  bone,  gutta  perch  a,  and 
other  substances,  and  each  form  and  each  material  has  in  turn 
found  eager  advocates.  The  truth,  however,  appears  to  be  that  a 
light-textured  vibratile  wood,  or  else  gutta  percha  or  vulcanite,  is 
the  best  material  for  a  stethoscope,  and  that  a  rigid  stethoscope  is 
the  best  kind  of  instrument  for  ordinary  occasions.  The  only 
point  to  be  decided,  therefore,  is  the  form  of  instrument  to  be  em- 
ployed. 

A  solid  cylinder  was  thought  by  Laennec  to  be  the  form  best 
adapted  for  the  transmission  of  the  chest-sounds ;  and  Dr.  Hughes, 
in  furtherance  of  Laennec's  opinion,  thinks  it  "  quite  evident  that 
it  is  by  the  solid  walls  of  the  stethoscope  that  the  sound  is  in  all 
cases  principally,  and  in  many  cases  entirely  conducted."*  On 
the  other  hand,  Dr.  Williams  and  most  other  writers  attach  great 

*  Dr.  Hughes,  'On  Auscultation,'  p.  80. 
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importance  to  the  column  of  air  contained  in  the  interior  of  the 
hollow  stethoscope,  and  recommend  the  employment  of  that  form 
of  instrument  on  acoustic  principles  quite  irrespectively  of  its 
convenience  and  portability.  The  result  of  my  own  experience  is 
in  accordance  with  the  latter  opinion.  Not  only  in  the  one  in- 
stance does  a  solid  piece  of  wood  form  the  only  medium  of  com- 
munication between  the  chest  and  the  ear,  whilst  in  the  other  a 
column  of  air  serves  conjointly  with  the  wood  as  a  medium  for  the 
transmission  of  vibrations ;  but  the  hollowing  of  the  stethoscope 
undoubtedly  renders  the  stethoscope  more  vibratile,  and  therefore 
more  apt  to  receive  and  propagate  the  sonorous  vibrations. 

It  is  commonly  supposed  that  the  column  of  air  contained  in  the 
interior  of  the  hollow  stethoscope  is  set  in  motion  by  the  vibration 
of  the  chest-walls ;  and  Dr.  Williams  and  many  other  writers  have 
endeavoured  to  point  out  the  precise  form  of  tube  and  conical 
excavation  which  is  best  fitted  to  collect  and  concentrate  the 
sonorous  vibrations  and  convey  them  unimpaired  to  the  ear.  The 
opinion,  however,  which  forms  the  basis  Of  these  calculations  has 
always  appeared  to  me  erroneous ;  and  some  ingenious  experi- 
ments, devised  by  my  friend  Dr.  Davies,*  afford  demonstrative 
proof  that  the  vibrations  transmitted  throughout  the  substance  of 
the  wood  which  forms  the  walls  of  the  cylinder  produce  a  greater 
effect  in  exciting  the  air  contained  within  it  than  do  the  vibrations 
of  that  portion  of  the  chest-walls  which  is  covered  by  the  hollow 
end  of  the  instrument.  Thus  the  conclusion  is  forced  upon  us  that 
although  a  hollow  stethoscope  forms  the  best  conductor  of  the 
chest-sounds,  the  precise  form  of  the  cavity  of  the  pectoral  ex- 
tremity is  immaterial. 

The  essential  points  in  the  construction  of  a  stethoscope  are, 
firstly,  that  the  end  applied  to  the  chest  be  not  so  thin  and  sharp 
as  to  cause  pain  to  the  patient,  nor  so  large  as  to  render  it  difficult 
or  impossible  to  apply  it  evenly  and  uniformly  to  the  surface  of  the 
chest-walls  in  a  moderately  thin  person,  and  not  so  thin  as  to 
break  easily.  Secondly,  that  the  ear-piece  be  large  enough  to 
cover  the  whole  car,  and  of  a  shape  to  fit  and  close  it — a  circum- 


*  Davies,  loc.  cifc.,  pp.  203,  204. 
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stance  of  great  importance  as  tending  to  prevent  the  dispersion  of 
the  vibrations. 

For  general  use  I  would  recommend  a  stethoscope  made  of  some 
light  vibratile  wood  such  as  cedar  or  cherry,  having  a  shaft  from 
six  to  eight  inches  in  length,  with  a  clear,  polished  quarter-inch 
central  canal,  an  ear-piece  two  and  a  half  inches  in  diameter, 
slightly  and  but  very  slightly  hollowed,*  and  a  thoracic  extremity 
from  one  inch  to  an  inch  and  a  quarter  in  diameter,  hollowed  in  a 
conical  form,  and  having  a  broad,  well-rounded  rim.    Such  an 
instrument,  made  of  a  single  piece  of  wood,  or  with  the  ear- piece 
made  to  screw,  or  else  slip  on  to  the  shaft,  is  in  many  respects 
superior  to  most  of  the  stethoscopes  to  be  met  with  in  the  shops. 
Practically,  however,  far  more  depends  on  the  skill  and  attention 
of  the  examiner  than  on  the  form  of  the  instrument,  and  therefore 
when  a  well-made  stethoscope  has  been  selected,  and  an  ear-piece 
chosen  which  fits  the  ear  comfortably,  the  student  should  keep  to 
that  one,  and  familiarise  himself  with  its  use. 

Another  form  of  stethoscope,  which  is  sometimes  had  recourse 
to  for  the  purpose  of  exploring  the  axilla  and  the  lower  lateral  and 
dorsal  regions,  when  the  patient  cannot  be  readily  moved,  is  that 
known  as  a  "  flexible  stethoscope."  It  is  usually  made  about  two 
feet  in  length,  and  is  constructed  of  wire  twisted  into  the  form  of 
a  hollow  cylinder,  and  covered  with  silk  or  worsted  thread.  There 
are  few  cases,  however,  in  which  its  assistance  is  really  needed,  and 
as  it  conveys  sound  less  readily  than  a  wooden  instrument,  it  is 
seldom  employed  in  practice. 

A  double  or  bin-aural  stethoscope  has  been  invented  by  Dr. 
Leared,  and  adopted  by  Dr.  Camman,  of  New  York.  It  consists 
of  two  tubes— one  for  each  ear— the  thoracic  ends  of  which  fit  into 
a  hollow  cylinder  or  cup,  which  is  applied  to  the  surface  of  the 
chest.  It  thus  enables  us  to  auscultate  a  particular  portion  of  the 
chest  with  both  ears  at  the  same  moment;  and  as  aU  sounds  are 
stronger  when  heard  by  both  ears  than  when  heard  by  one  ear 
only,  it  is  contended  that  the  delicate  sounds  which  accompany  the 

•  For  most  persons  the  ear-piece  should  be  made  only  slightly  concave ;  hut  should 
the  tragus  and  antitragUS  he  unusually  prominent,  it  must  be  made  concave  in  a 
proportionate  degree. 
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early  stage  of  phthisis  are  discoverable  by  this  instrument  more 
readily  than  by  the  ordinary  wooden  one.  Unquestionably  the 
sounds  are  heard  louder  than  through  the  ordinary  wooden  instru- 
ment ;  but  they  are  confused  by  other  sounds,  which  result  from 
the  use  of  the  instrument,  and  which  it  requires  considerable 
education  to  distinguish  from  morbid  chest-sounds.  On  this 
account,  therefore,  and  also  on  the  ground  that  the  instrument  is 
more  formidable  in  appearance  than  the  ordinary  wooden  stetho- 
scope, and  is  less  portable,  and  otherwise  less  convenient,  it  is 
rarely  employed  by  the  practical  physician. 

Another  form  of  bin-aural  stethoscope  has  been  invented  by 
Dr.  Scott  Alison,  and  has  been  styled  by  him  the  "  differential 
stethoscope."     Like  Dr.  Leared^s  instrument,  it  consists  of  two 
tubes,  one  for  each  ear,  but,  unlike  that  instrument,  each  tube 
has  a  separate  cylinder  or  cup,  which  admits  of  being  applied 
to  any  part  of  the  chest.     Thus,  whilst  Dr.  Leared's  stetho- 
scope enables  us  to  hear  the  sounds  emanating  from  any  given 
portion  of  the  chest  with  both  ears  simultaneously,  Dr.  Alison's 
instrument  enables  us  to  listen  to  the  sounds  emanating  from 
two  different  parts  of  the  chest  at  the  same  moment,  and  with 
great  readiness  and  accuracy  to  compare  the  sounds  at  any  spot 
on  the  two  sides  of  the  chest  by  a  series  of  consecutive  obser- 
vations.   Both  these  points  are  very  important.    It  is  no  small 
advantage  to  be  able  to  examine  two  portions  of  the  chest  without 
shifting  our  position,  or  the  position  of  our  patient,  or  making  any 
movement  of  the  head ;  for  these  are  precisely  the  circumstances 
which  are  most  favorable  for  the  detection  of  the  slightest  differ- 
ence in  the  sounds  on  the  two  sides  of  the  chest.    Therefore,  if 
this  alone  were  attainable  by  the  aid  of  Dr.  Alison's  instrument,  it 
should  be  in  the  hands  of  every  auscultator;  but  experience  proves 
that  it  possesses  other  powers,  which  render  it  indispensable  to 
every  practitioner.  Not  only  does  it  enable  us  to  listen  at  one  and 
the  same  moment  to  sounds  emanating  from  two  different  parts  of 
the  chest,  but  it  infallibly  determines  upon  which  side  of  the  chest 
the  sounds  are  loudest  and  most  intense.    For,  strange  as  it  may 
appear,  it  is  nevertheless  the  fact,  that  when  sound  is  conveyed  to 
both  ears  simultaneously,  but  is  louder,  however  slightly,  on  one 
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side  than  on  the  other,  the  weaker  sound  is  eclipsed  or  nullified,  so 
that  sound  is  heard  on  the  stronger  side,  whereas  little  or  no  sound 
is  audible  on  the  weaker  side.  In  the  early  stage  of  phthisis,  when 
disease  is  often  confined  to  one  side,  and  occasions  a  slight  differ- 
ence only  in  the  force  and  character  of  the  respiratory  sounds  on 
the  two  sides,  the  value  of  this  differential  stethoscope  is  self- 
evident. 

But  whilst  its  value  as  an  occasional  aid  to  diagnosis  is  admitted, 
it  must  not  be  regarded  as  a  substitute  for  the  ordinary  wooden 
stethoscope.    It  is  just  as  formidable  in  appearance,  and  in  other 
respects  as  inconvenient  in  practice,  as  Dr.  Leared's  double 
stethoscope,  and  it  requires  to  be  handled  with  extreme  nicety. 
The  extremities  of  the  tubes  must  be  fitted  closely  and  equally  into 
each  ear,  the  other  extremities  applied  to  the  chest  in  a  similar 
manner,  and  the  elastic  portions  of  the  tubes  kept  equally  straight. 
If  these  points  are  not  strictly  attended  to,  differences  of  sound 
will  be  necessarily  engendered.    Further,  it  has  a  disadvantage 
which  is  fatal  to  its  use  by  many  practitioners,  viz.,  that  the  sense 
of  hearing  in  the  two  ears  of  the  auscultator  must  be  of  tolerably 
equal  acuteness. 

Another  form  of  instrument,  introduced  by  Dr.  Scott  Alison, 
and  termed  by  him  a  "  hydrophone,"*  deserves  a  passing  notice. 
It  consists  of  a  flat  India-rubber  bag,  about  three  times  the  size 
and  of  the  same  thickness  as  a  watch,  partially  filled  with  water, 
and  it  is  used  as  a  medium  between  the  ear  and  the  chest-walls. 
When  the  patient  is  very  thin,  and  the  intercostal  spaces  are 
deeply  sunk,  so  that  the  surface  of  the  chest  is  irregular,  and  the 
application  of  the  ear  or  of  the  stethoscope  is  difficult,  the  hydro- 
phone greatly  facilitates  auscultation.    It  nils  up  the  depressions 
on  the  surface  of  the  chest,  and  closes  the  external  ear  of  the 
auscultator,  and  thus  enables  him  to  hear  sounds  issuing  from  the 
chest  which  would  otherwise  be  inaudible.    But  it  somewhat 
deadens  the  sounds  as  heard  through  an  ordinary  wooden  stetho- 
scope, and  it  does  not,  any  more  than  immediate  auscultation, 
enable  the  auscultator  to  isolate  any  particular  part  of  the  chest, 
nor  to  examine  the  axilla  or  other  parts  where  the  ear  cannot  be 

*  From  vhop,  water,  and  ^wri/,  voice. 
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placed  in  close  approximation  to  the  chest-walls,  so  that  practically 
its  use  is  restricted  to  those  cases  in  which  the  chest  is  too  thin 
and  the  surface  too  uneven  to  admit  of  heing  examined  by  the 
ordinary  wooden  stethoscope.  In  such  cases,  and  especially  as  an 
aid  to  the  flexible  stethoscope,  it  is  of  some  value. 

In  the  performance  of  auscultation,  just  as  of  percussion,  certain 
precautions  are  necessary  to  ensure  accurate  results.  The  chest 
shoidd  be  uncovered,  or,  if  exposure  be  inadmissible,  the  covering 
should  be  as  thin  as  possible,  so  as  not  to  offer  any  material 
obstruction  to  the  transmission  of  sound,  and  of  a  soft  yielding 
nature,  so  as  not  to  occasion  any  friction  or  rustling  which  may 
interfere  with  or  overpower  the  sounds  from  within  the  chest. 
A  calico  chemise  or  nightgown,  a  soft  towel,  or  an  old  napkin 
smoothly  spread  over  the  surface,  answers  the  purpose  perfectly 
well.  The  position  of  the  patient  should,  if  possible,  be  regulated 
in  the  manner  pointed  out  in  the  chapter  on  "  Percussion,"  *  and, 
for  the  reasons  already  insisted  on,  great  care  should  be  taken  to 
subject  each  corresponding  portion  on  the  two  sides  of  the  chest 
to  a  precisely  similar  examination.  The  posture  of  the  examiner 
should  be  easy  and  unconstrained ;  and  with  the  view  of  avoiding 
the  necessity  of  assuming  inconvenient  positions,  the  physician 
should  be  able  to  employ  both  ears,  and  should  practise  both  ears 
accordingly.  The  examination  should  be  conducted  in  a  quiet 
room,  and  all  friction  between  the  stethoscope  and  the  clothes 
should  be  strictly  avoided.  Care,  too,  must  be  taken  not  to  place 
the  stethoscope  over  stiff  hair  on  the  surface ;  for  the  intervention 
of  hair  between  the  chest  and  the  instrument  may  occasion  a  fine 
crepitating  sound,  greatly  resembling  the  crepitation  of  pneumonia, 
.  and  thus  may  give  rise  to  misconception.  So  again,  if  immediate 
auscultation  is  had  recourse  to,  the  hair  should  be  put  aside  from 
around  the  ear  in  contact  with  the  chest ;  for  if  any  portion  inter- 
venes between  the  ear  and  the  chest,  a  noise  is  apt  to  be  produced 
which  may  be  readily  confounded  with  certain  morbid  sounds 
emanating  from  the  lungs. 

But  certain  further  precautions  are  specially  applicable  to 
the  use  of  the  stethoscope.    The  slightest  interval  between  any 

*  Sec  p.  46. 
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portion  of  the  thoracic  end  of  the  instrument  and  the  surface  to 
which  it  is  applied  prevents  the  free  transmission  of  the  chest- 
sounds  to  the  ear,  and  it  is  therefore  necessary  to  hold  the  instru- 
ment at  right  angles  to  the  surface,  so  that  every  part  of  its 
extremity  may  he  kept  closely  and  evenly  in  contact  with  the 
parietes.    If  the  patient  he  so  thin  as  to  render  it  impossihle  for 
the  whole  circumference  of  the  extremity  of  the  stethoscope  to  he 
placed  in  close  contact  with  the  chest,  a  pad  of  soft  linen,  or  a 
piece  of  India  rubber,  or  the  hydrophone,  may  be  employed  to  fill 
up  the  depressions  between  the  ribs,  and  so  to  produce  an  even 
surface  for  its  application ;  or,  if  this  proceeding  be  not  adopted, 
the  instrument  must  be  discarded,  and  the  hydrophone,  or  else 
"  immediate  "  auscultation,  had  recourse  to.    Again,  the  character 
of  the  sounds  is  altered,  and  their  transmission  is  interfered  with, 
if  the  ear  be  not  applied  to  the  stethoscope  with  a  sufficient 
degree  of  pressure :  whilst,  on  the  other  hand,  it  is  obvious  that 
forcible  pressure  on  a  thin  and  tender  chest  cannot  fail  to  occasiou 
pain,  and  in  some  measure  to  interfere  with  the  respiratory  move- 
ments.   Hence  the  instrument  should  be  applied  firmly,  yet  not 
heavily  or  forcibly.    In  stout  persons,  however,  it  is  necessary  to 
exert  more  than  usual  pressure,  in  order  to  compress  the  loose 
adipose  tissue  and  thus  increase  its  conducting  power ;  and,  if  any 
oedema  of  the  surface  exists,  an  amount  of  pressure  must  be 
employed  sufficient  to  squeeze  out  all  the  serum  contained  in  the 
cellular  tissue  immediately  beneath  the  stethoscope.    For,  not 
only  is  serum  a  bad  conductor  of  sound,  but,  by  its  escape  from 
the  cells  under  pressure,  it  may  give  rise  to  a  fine  bubbling,  or  to 
a  creaking  noise  of  a  jerking  character,  the  former  of  which, 
except  by  its  continuance  when  the  patient  holds  his  breath,  and 
by  its  disappearance  after  continued  steady  pressure  with  the 
stethoscope,  is  scarcely  distinguishable  from  pneumonic  crepitation, 
and  the  latter  from  certain  forms  of  pleuritic  friction.    The  same 
holds  good  in  a  modified  degree  when  the  chest-walls  are  emphy- 
sematous, as  from  a  broken  rib. 

Beyond  all  this,  it  is  in  the  highest  degree  necessary  to  acquire 
the  power  of  giving  the  undivided  attention  to  the  sounds 
emanating  from  the  chest — a  power  only  to  be  obtained  by  habit ; 


Auscultation. 


79 


and  it  is  equally  essential  to  practise  the  mechanical  application  of 
the  stethoscope ;  to  learn  how  to  place  it  evenly  on  the  chest ;  to 
hold  it  there  firmly;  to  ascertain  hy  means  of  the  fingers  whether 
every  portion  of  its  thoracic  end  is  in  close  contact  with  the  skin, 
ami,  if  not ,  to  adjust  it  properly,  and  then  remove  the  contact  of 
the  fingers ;  to  fit  the  ear  readily  to  the  ear-piece ;  and  to  employ 
sufficient,  hut  not  more  than  sufficient  pressure.  Nicety  in  all 
these  matters  is  only  to  he  obtained  by  diligent  practice,  and  it  is 
the  more  necessary  because  clumsiness  or  roughness  in  the  use  of 
the  stethoscope  at  once  frightens  the  patient  and  indicates  an 
inexperienced  auscultator. 

In  conducting  a  physical  examination  of  the  chest,  the  student 
will  do  well  to  observe  a  particular  order  of  proceeding.  On  ordi- 
nary occasions  the  best  method  is  to  begin  by  carefully  inspecting 
the  chest,  its  form,  size,  and  movements ;  next,  to  employ  the  sense 
of  touch,  ascertaining  in  this  way  the  amount  of  movement  and 
the  character  of  the  vibrations  in  different  parts,  and  then  to  have 
recourse  to  percussion,  first  on  the  clavicles,  then  on  the  anterior 
surface  of  the  chest,  proceeding  from  above  downwards,  next  on 
the  lateral  regions,  and  lastly,  on  the  posterior  part  of  the  chest. 
The  stethoscope  should  then  be  made  use  of,  and  the  parts 
examined  by  its  means  in  the  same  order.  The  various  methods 
of  examination  will  thus  severally  furnish  evidence  as  to  the  con- 
dition of  the  parts  within  the  chest,  which,  taken  together,  will 
often  justify  our  forming  conclusions  not  warranted  by  the  signs 
obtainable  by  any  single  method  of  examination. 

It  is  sometimes  objected  that  such  an  examination  is  tedious  to 
the  physician  and  wearisome  to  the  patient,  and  therefore  prac- 
tically ought  not  to  be  employed.  But  an  attentive  student  will 
soon  perceive  that  if  the  examiner  is  skilful  and  well  practised, 
and  is  systematic  in  his  method  of  proceeding,  a  few  minutes  will 
usually  suffice  to  elicit  information  not  otherwise  attainable.  Even 
when,  in  obscure  and  difficult  cases,  it  is  necessary  to  devote  more 
time  and  attention  to  the  investigation  of  the  disease,  it  certainly 
is  our  duty  to  sacrifice  such  time,  and  for  once  to  run  the  risk  of 
fatiguing  our  patient,  rather  than  to  undertake  the  treatment  of 
the  case  in  doubt  or  ignorance  as  to  our  patient's  disorder.  In 
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the  simplest  case,  mischief  often  occurs  in  situations  where  the 
general  symptoms  least  betoken  its  existence;  and  therefore,  if 
the  whole  chest  be  not  examined  before  an  opinion  is  expressed,  or 
a  line  of  treatment  decided  on,  a  grievous  error  may  be  made. 

The  examination  should  be  commenced  whilst  the  patient  is 
breathing  naturally ;  he  should  then  be  desired  to  take  a  deep 
inspiration,  then  to  speak,  then  to  cough,  and  then  again  to 
breathe  naturally  as  is  his  wont.  By  these  means,  as  will  be  ex- 
plained hereafter,  it  will  often  happen  that  much  valuable  infor- 
mation not  otherwise  attainable  may  be  acquired,  and  the  real 
condition  of  the  lungs  ascertained. 

One  difficulty  occasionally  presents  itself,  which  is  not  to  be 
overcome  without  much  ingenuity  and  patience.  Some  persons, 
when  under  examination,  seem  incapable  of  breathing  naturally, 
and  equally  so  of  taking  a  deep  inspiration.  When  told  to  do 
either  the  one  or  the  other,  they  commence  a  series  of  unnatural, 
awkward  movements,  which  materially  impede  the  entry  of  air 
into  the  lungs,  or  modify  the  sounds  to  which  it  gives  rise;  they 
open  the  mouth,  raise  the  shoulders,  and  fix  the  chest,  without 
the  least  attempt  at  full  inspiration ;  or,  if  they  do  breathe 
efficiently,  they  draw  in  the  air  through  the  compressed  lips,  or 
else  open  the  mouth  and  relax  the  fauces  in  such  a  manner  as  to 
occasion  noises  which  overpower  the  sounds  produced  within  the 
chest.  Thus,  not  unfrequently  considerable  difficulty  is  experienced 
in  making  a  patient  breathe  in  such  a  manner  as  to  enable  us  to 
judge  of  the  condition  of  the  lung.  In  some  such  instances  our 
object  may  be  attained  by  telling  him  to  sigh,  or  to  fill  the  chest, 
or  to  draw  a  deep  breath,  exemplifying  the  action  by  breathing 
deeply  and  noiselessly  several  times  in  succession,  and  desiring 
him  to  imitate  our  action.  But  not  unfrequently  even  these 
expedients  fail;  and  then  the  only  means  of  effecting  our  object 
is  by  directing  him  to  speak  or  cough  for  some  moments  con- 
secutively, when,  after  the  repeated  short  expirations  which  accom- 
pany those  acts,  a  full,  noiseless  inspiration  follows,  and  he  does 
involuntarily  what  his  previous  efforts  had  failed  to  accomplish. 
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CHAPTER  VII. 

RESPIRATORY  SOUNDS. 

The  next  points  for  consideration  are,  the  cause  and  nature  of 
the  respiratory  sounds,  and  the  modifications  they  undergo  in 
disease. 

It  may  be  well  to  premise  that  two  sounds  are  audible  by 
auscultation  accompanying  each  act  of  respiration— the  one  corre- 
sponding to  the  act  of  inspiration,  the  other  to  that  of  expiration, 
and  named  accordingly  the  "inspiratory"  and  "expiratory" 
sounds.  These  sounds  are  heard  of  varying  duration,  rhythm, 
and  character  in  different  portions  of  the  respiratory  tract.  Along 
the  pharynx,  larynx,  and  trachea  they  are  of  nearly  equal  duration, 
the  latter  being  somewhat  the  most  prolonged  j*  a  distinct  inter- 
val occurs  between  the  cessation  of  the  former  and  the  commence- 
ment of  the  latter;  and  they  are  loud,  dry,  hoarse,  and  hollow,  as 
if  caused  by  a  rush  of  air  through  a  tube  of  considerable  diameter, 
rough  and  irregular  on  its  internal  surface.  This  is  the  character 
of  what  is  termed  "tracheal  respiration." 

Beneath  the  upper  bone  of  the  sternum,  and  in  thin  persons 
between  the  scapula?  at  a  point  corresponding  to  the  bifurcation 
of  the  trachea  and  the  origin  of  the  larger  bronchi,  the  rhythm 
and  character  of  the  sounds  are  altogether  changed.  There  is  no 
longer  the  same  interval  between  them,— they  follow  each  other 
more  closely;  the  inspiratory  sound  is  considerably  longer  and 
louder  than  the  expiratory,  and  both  are  softer,  less  loud  and  dry, 

»  The  difference  in  point  of  duration  is  very  slight,  and,  frequently,  is  not  percep- 
tible. When  it  does  exist,  it  is  attributable,  I  believe,  to  the  fact  that,  after  the  com- 
pletion of  the  respiratory  act  a  pause  ensues,  which  admits  of  the  uninterrupted  con- 
tinuance, for  a  few  seconds,  of  the  sonorous  vibration  excited  during  ftrpiration ; 
whereas  the  expiratory  blast  commences  immediately  on  the  cessation  of  inspiration 
and  thus  destroys  or  prevents  the  continuance  of  the  sonorous  vibrations  excited 
during  that  act. 
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less  hollow  and  less  blowing  than  the  sounds  heard  over  the  trachea. 
These  points  characterise  what  has  been  termed  "bronchial  respi- 
ration/' or  "  tubular  breathing." 

Passing  still  further  along  the  respiratory  tract  to  those  parts 
of  the  chest  which  contain  only  the  ultimate  ramifications  of  the 
bronchi  and  the  vesicular  structure  of  the  lung,  the  character  of 
the  sounds  changes  again.  There  no  longer  exists  any  appreciable 
interval  between  the  inspiratory  and  expiratory  sounds ;  the  former 
is  above  twice  as  long  as  the  latter,  and  is  heard  of  a  higher  pitch 
— so  that  whilst  the  inspiratory  sound  accompanies  the  whole 
inspiratory  act,  and  is  soft,  breezy,  gradually  developed,  and  con- 
tinuous, the  expiratory  sound  is  short,  weak,  and  in  some  persons 
almost,  if  not  quite  inaudible,  especially  on  the  upper  part  of  the 
left  side  of  the  chest.  These  are  the  peculiarities  of  what  has  been, 
termed  "pulmonary  respiration,"  and  the  sound  is  known  as  the 
"  respiratory"  or  "  vesicular  murmur." 

The  source  of  these  respiratory  and  expiratory  sounds,  and  the 
cause  of  their  modification  at  different  parts  of  the  respiratory 
tract,  admit  of  satisfactory  explanation.  The  sounds  themselves 
are  traceable  to  the  vibrations  excited  in  the  air  by  the  irregu- 
larities of  the  surface  over  which  it  passes  during  each  act  of  in- 
spiration and  expiration,  as  also,  probably,  in  some  slight  degree 
to  the  alternate  expansion  and  collapse  of  the  lung  tissue ;  the 
difference  in  their  duration,  rhythm,  character,  and  loudness  in 
the  various  portions  of  the  respiratory  tract,  to  differences  in  the 
velocity  and  volume  of  the  current  of  air  in  the  different  parts, 
to  the  nature  of  the  channels  through  which  it  travels,  to  their 
position  as  regards  the  chest-walls,  to  the  direction  of  the  respi- 
ratory blast,  and  the  consequent  readiness  with  which  the  sounds 
are  conveyed  to  the  ear.  If  the  several  conditions  attending  the 
production  of  sound  and  its  transmission  to  the  ear  in  different 
portions  of  the  respiratory  tract  are  carefully  considered,  the  cause 
of  the  observed  varieties  will  be  at  once  apparent. 

To  begin  with  the  inspiratory  sounds.  What  are  the  precise 
conditions  observed  in  the  first  portion  of  the  respiratory  tract  ? 
The  cartilaginous  rings  of  the  trachea  are  strongly  marked,  and 
its  walls,  therefore,  are  rough  and  irregular ;  the  calibre  of  the 
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tube  is  considerable,  the  volume  of  air  passing  through  it  is  large, 
and  as  the  current  is  drawn  in  with  immense  force,  it  traverses 
this  portion  of  its  course  with  great  velocity.  Hence  the  resulting 
sound  is  loud,  dry,  hoarse,  and  hollow,  conveying  the  impression 
of  air  rushing  through  a  tube  of  considerable  diameter,  rough  and 
irregular  on  its  internal  surface.  The  trachea  being  superficial 
in  position,  the  sound  reaches  the  ear  in  all  its  loudness,  rough- 
ness, and  hollowness. 

Below  the  bifurcation  of  the  trachea  the  bronchi  subdivide  into 
smaller  and  smaller  tubes,  and  the  cartilaginous  rings  which  enter 
into  their  composition  become  less  and  less  pronounced,  until  in 
the  terminal  ramifications  of  the  bronchi  they  cease  to  exist,  and 
the  tubes  are  smooth  on  their  internal  surface.    Thus  differences 
are  at  once  perceptible  in  the  causes  of  sound  in  the  different 
portions  of  the  respiratory  tract.    The  rush  of  air  is  the  same  in 
all,  but  the  calibre  of  the  tubes  through  which  it  has  to  pass 
decreases  gradually,  and  the  nature  of  the  surface  over  which  it 
travels  varies  greatly  in  the  different  parts  of  its  course.    In  the 
trachea  and  upper  air-passages  the  air  meets  with  little  or  no 
impediment  beyond  that  presented  by  the  roughness  and  irregu- 
larity of  their  walls ;  in  the  larger  bronchi  it  has  to  encounter  the 
obstacle  presented  by  the  subdivision  of  the  bronchial  tubes; 
whilst  in  the  third  part  of  its  course,  where  it  passes  along  the 
terminal  bronchial  ramifications  into  the  vesicular  structure  of 
the  lungs,  it  no  longer  meets  with  the  roughness  presented  by  the 
existence  of  the  cartilaginous  rings,  but  it  has  to  overcome  the 
contractile  power  of  the  air-passages  and  is  thrown  into  vibration 
by  impinging  upon  the  uneven,  irregular  surface  of  the  pulmonary 
vesicles.    This  further  difference  is  also  to  be  remarked,  that 
whereas  the  larger  bronchi  are  well  calculated,  from  the  firmness 
and  elasticity  of  their  walls,  to  reflect  and  propagate  any  sound 
which  may  be  generated  within  them,  and  in  some  situations  are 
close  to  the  parietes  of  the  chest,  the  smaller  bronchial  ramifications 
are  devoid  of  cartilaginous  rings  to  keep  their  sides  asunder,  and 
are  mostly  surrounded  by  the  spongy  tissue  of  the  lung— a  bad 
conductor  of  sound.    The  result  is  just  what  might  have  been 
anticipated,  viz.,  that  the  inspiratory  sound  emitted  from  the 
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larger  bronchial  tubes,  though  less  loud  and  rough,  less  hollow, 
and  less  blowing  than  the  tracheal  inspiratory  sound,  is  far  louder, 
more  rough  than,  and  of  a  different  character  from  the  soft,  breezy, 
vesicular  murmur  which  arises  from  the  terminal  portions  of  the 
respiratory  tract ;  and  further,  that  this  vesicular  murmur  which 
is  superficial  in  its  situation  and  reaches  the  ear  without  difficulty 
is  alone  heard  in  every  portion  of  the  chest  where  the  bronchi  do 
not  come  in  close  proximity  to  the  thoracic  walls.  Nor  can  the 
latter  circumstance  excite  surprise  after  what  has  been  stated  in 
a  previous  chapter*  relative  to  the  conducting  power  of  different 
media ;  for,  independently  of  the  fact  that  the  superficial  position 
of  the  vesicular  murmur  necessarily  leads  to  its  obscuring  or 
overpowering  any  more  deeply  seated  sound,  it  is  obvious  that, 
except  when  the  bronchial  tubes  are  placed  in  close  proximity  to 
the  thoracic  walls,  all  vibrations  originating  in  the  bronchi  must 
pass  from  air  to  membrane,  and  from  membrane  to  air,  many 
hundred  times  before  they  can  reach  the  surface  of  the  chest. 
Thus  the  medium  of  their  transmission  is  constantly  changed,  and 
at  each  change  their  intensity  is  diminished. 

The  duration  of  the  inspiratory  sound  in  different  portions  of 
the  respiratory  tract  is  also  regulated  in  accordance  with  fixed 
laws.  The  smaller  the  size  of  the  air-passages  through  which  the 
current  of  air  has  to  pass,  the  weaker,  ceteris  paribus,  the  current 
which  will  produce  sonorous  vibrations  therein.  Thus  the  inspira- 
tory blast  will  occasion  sound  in  the  vesicular  structure  of  the  lung, 
and  in  the  smaller  bronchial  passages,  before  it  has  acquired 
sufficient  intensity  to  cause  sonorous  vibrations  in  the  trachea  and 
larger  bronchi,  and  it  will  serve  to  keep  up  such  vibrations  in  the 
pulmonary  vesicles  and  the  terminal  branches  of  the  bronchial 
tubes  for  some  time  after  it  has  ceased  to  occasion  sonorous 
vibrations  in  the  larger  bronchi  and  the  windpipe.  Hence  it 
occurs  that  the  vesicular  inspiratory  sound  is  more  prolonged  than 
the  tracheal  and  the  larger  bronchial  inspiratory  sounds. 

So  again,  in  regard  to  the  rhythm  of  respiration,  and  to  the 
duration,  character,  and  loudness  of  the  expiratory  sound  in  dif- 
ferent portions  of  the  respiratory  tract.    Many  of  the  causes 

*  Chap,  v,  p.  &6. 


Respiratory  Sounds.  85 

which  give  rise  to  sound  during  inspiration  produce  no  such  effect 
during  expiration,  and  this  holds  good  especially  in  regard  to  those 
causes  of  sound  which  exist  in  the  pulmonary  portion  of  the 
respiratory  tract.  Thus  during  expiration  the  current  of  air 
does  not  meet  with  resistance  from  the  contractility  of  the  air- 
passages  as  it  does  in  ordinary  inspiration,  and  being  no  longer 
inwards  and  against  the  irregular  surface  of  the  air- vesicles  and  the 
edges  of  the  bronchial  subdivisions,  but  outwards,  in  the  same 
direction  with  those  causes  of  vibration,  it  is  in  no  way  acted  on 
by  them.*  Hence,  as  the  expulsion  of  air  from  the  air-vesicles 
takes  place  gradually,  as  the  current  is  necessarily  small  and  weak, 
and  as  in  their  natural  condition  the  walls  of  this  portion  of  the 
air-passages  are  smooth,  so  that  the  air  meets  with  no  obstacle  in 
traversing  them,  the  expiratory  sound  over  healthy  lung  substance 
is  soft  and  weak.  Such  as  it  is,  however,  it  takes  its  origin  in  the 
collapse  of  the  lung  and  the  rush  of  air  from  the  air-vesicles,  and 
commencing,  therefore,  with  the  commencement  of  expiration,  it 
immediately  succeeds  the  cessation  of  inspiration.  But  it  is  ne- 
cessarily much  shorter  than  the  inspiratory  sound ;  for  the  resist- 
ance to  the  exit  of  air  from  the  chest  is  less  than  that  to  its 
entrance  into  the  lungs,  whilst  the  expiratory  muscles,  aided  by 
the  natural  resiliency  of  the  lungs,f  and  by  the  elasticity  of  the 
costal  cartilages,  form  an  expulsive  power  about  one  third  greater 
than  that  concerned  in  the  act  of  inspiration.^:  And  to  such  an 
extent  do  these  causes  operate  in  influencing  the  duration  of  the 
act,  that  pulmonary  expiration  is  found  to  occupy  not  much  above 
one  third  of  the  time  occupied  by  the  act  of  inspiration. 

In  the  other  portions  of  the  respiratory  tract  a  material  differ- 
ence is  observed  in  the  rhythm  of  respiration  and  in  the  character 
and  duration  of  the  expiratory  sound.  The  more  remote  any  por- 
tion of  the  respiratory  tract  from  the  air-vesicles  whence  the  air  is 

*  The  difference  resulting  from  this  arrangement  may  he  illustrated  by  the  effect 
of  blowing  firet  against  the  edges  of  a  sheet  of  paper,  and  then  along  its  surface. 

t  The  power  of  this  resiliency  of  the  lungs  has  been  shown  experimentally  by  Dr. 
Carson,  in  a  paper  published  in  the  '  Philosophical  Transactions'  for  1820,  and  its 
importance  on  the  mechanism  of  respiration  is  manifest  in  the  symptoms  observed 
in  emphysema,  in  which  this  elasticity  of  the  lungs  is  lost. 

X  See  a  paper  by  Dr.  Hutchinson,  '  Med.-Chir.  Trans./  vol.  xxix;  and  also  Valen- 
tin, 'Lehrbuch  der  I'hysiologie  des  Menschen,'  p.  529,  quoted  by  Dr.  Davies. 
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expelled,  the  larger,  of  course,  the  calibre  of  the  tubes  through 
which  the  air  has  to  pass ;  the  larger  and  stronger  must  be  its 
current,  in  order  to  excite  sonorous  vibrations  therein,  and  the 
longer,  consequently,  the  time  which  must  elapse  before  such 
vibrations  can  be  produced  :  in  other  words,  the  longer  must  be 
the  interval  between  the  cessation  of  the  inspiratory  and  the  com- 
mencement of  the  expiratory  sound.  Hence,  whilst  in  the  pulmo- 
nary portion  of  the  respiratory  tract  the  expiratory  succeeds 
immediately  to  the  inspiratory  sound,  a  distinct  interval  occurs 
between  the  two  sounds  over  the  bronchi,  and  a  still  longer  interval 
over  the  trachea.  Moreover,  in  the  bronchi,  as  in  the  vesicular 
portion  of  the  respiratory  tract,  the  causes  of  sound  during  expira- 
tion are  far  less  numerous  than  those  which  operate  during 
inspiration,  for  the  vibrating  tongues  formed  by  the  subdivision 
of  the  air-passages  are  not,  as  during  inspiration,  opposed  to  the 
current  of  air,  but  are  in  the  same  direction  with  it.  Thus  it 
happens  that  the  bronchial  expiratory  sound,  though  louder  and 
rougher  than  the  vesicular  expiratory  murmur,  is  neither  so  loud 
nor  so  rough  as  its  corresponding  inspiratory  sound,  nor,  for  the 
reasons  already  stated,  is  it  nearly  so  prolonged. 

In  the  third  portion  of  the  respiratory  tract  the  calibre  of  the 
air-tubes  (the  trachea  and  larynx)  is  still  larger,  and  consequently 
a  longer  time  elapses  after  the  cessation  of  inspiration  before  the 
expiratory  blast  acquires  sufficient  volume  and  strength  to  throw 
the  air  into  sonorous  vibration.  But  when  once  this  point  has 
been  reached,  the  force  of  the  blast,  the  roughness  of  the  internal 
surface  of  the  passage,  and  the  tension  of  its  walls,  are  such  as  to 
ensure  the  production  and  maintenance  of  sonorous  vibrations  so 
long  as  the  expiratory  effort  is  continued.  Indeed,  the  causes  of 
sound  in  this  portion  of  the  respiratory  tract  are  almost  the  same 
during  expiration  as  during  inspiration.  Thus  it  is  found  that  the 
tracheal  expiratory  sound,  though  commencing  later,  or,  in  other 
words,  after  a  longer  interval,  than  the  bronchial  expiratory  sound, 
is  of  longer  duration  than  that  sound,  and  indeed  is  equal  in  that 
respect  to  the  tracheal  inspiratory  sound. 

The  importance  of  these  facts,  as  bearing  on  the  diagnosis  of 
disease,  will  be  manifest  when  it  is  stated  that  the  respiratory 
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sounds  undergo  modifications  corresponding  to  any  physical  altera- 
tion produced  in  the  condition  of  the  lung  substance  or  the  air- 
passages,  or  in  the  freedom  of  ingress  or  egress  of  the  air.  At 
present  it  is  sufficient  to  mention  the  circumstance,  which  will  he 
illustrated  and  explained  as  each  separate  modification  of  breathing 
is  reviewed. 

And  first  in  regard  to  the  varieties  of  respiration  which  are 
compatible  with  a  healthy  condition  of  the  lungs.  What  is  then- 
nature  and  what  are  their  causes  ? 

The  respiration  already  described  is  that  of  a  healthy  adult  of 
middle  age.    In  infancy,  in  childhood,  and  in  old  age,  the  con- 
ditions are  somewhat  different,  and  the  respiratory  sounds  vary 
accordingly.    In  infancy  the  inspiratory  muscles  are  weak,  and 
have  a  difficulty  in  overcoming  the  resistance  offered  to  a  full 
inspiratory  effort  by  the  elasticity  of  the  chest-walls  and  the 
resiliency  of  the  lungs.    Hence,  as  the  diaphragm  is  the  most 
powerful  of  the  inspiratory  muscles,  the  respiration  is  almost 
wholly  abdominal  ■  and  as  the  resistance  offered  by  the  elasticity 
of  the  chest  increases  rapidly  with  the  increase  of  thoracic  ex- 
pansion *  the  breathing  is  necessarily  short  and  hurried,  and  the 
lungs  being  imperfectly  expanded,  the  respiratory  sound  is  faint. 
In  childhood,  or,  in  other  words,  when  the  strength  has  increased 
and  the  muscles  have  become  more  fully  developed,  the  chest 
expands  freely  at  each  inspiration;  indeed,  the  thoracic  walls, 
being  extremely  elastic,  admit  of  great  freedom  of  action  in  the 
lungs:  the  resiliency  of  the  lung  tissue  is  remarkable;  the  pul- 
monary air-vesicles  are  small,  so  that  a  larger  number  of  them 
exist  within  a  given  space  than  are  to  be  found  within  the  same 
space  in  adult  life,  whilst,  as  the  walls  of  the  chest  are  thin,  the 
respiratory  sounds  are  transmitted  with  great  readiness  to  the'  ear. 
The  result  of  these  various  circumstances  is,  that  the  faint  respira- 
tory sounds  of  infancy  are  replaced  by  breathing  sounds  which  are 
louder  and  more  intense  than  those  heard  at  a  more  advanced 
age,  though  their  character  remains  unchanged.    This  modifica- 
tion of  breathing  is  termed  puerile  respiration. 

In  old  age,  on  the  contrary,  the  costal  cartilages  are  stiffened, 

*  '  Mcd.-Chir.  Trans.,'  vol.  xxix. 
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the  elasticity  of  the  lung  tissue  is  diminished,  and  consequently 
the  play  of  the  lungs  is  lessened.  The  inspiratory  sounds,  there- 
fore, are  usually  less  intense  than  in  early  adult  life,  and  the 
expiratory  sound  is  more  prolonged.  This  modification  is  termed 
senile  respiration. 

In  youth  the  respiration  is  more  frequent  or  rapid  than  in  adult 
life;  and  in  all  persons,  particularly  in  women,  and  in  those  espe- 
cially who  are  accustomed  to  tight  lacing,  the  pulmonary  respira- 
tory sounds  are  fuller  in  the  upper  than  in  the  lower  part  of  the 
chest,  in  consequence  of  the  greater  play  and  more  thorough 
inflation  of  that  portion  of  the  lungs.*  They  are  often  par- 
ticularly loud  and  intense  in  nervous  persons  suffering  from 
hysteria  and  other  similar  affections,  for  the  reason,  I  believe,  that, 
when  under  the  excitement  of  examination,  such  persons  breathe 
more  deeply  and  forcibly  than' under  ordinary  circumstances; 
whilst  in  certain  individuals  they  are  unusually  weak,  in  conse- 
quence, I  believe,  of  the  large  relative  size  of  the  lungs  and  the 
less  necessity  whicb  therefore  exists  for  the  full  inflation  of  the 
air-vesicles.f  In  neither  instance,  however,  is  the  character  of 
the  sound  altered,  nor  is  the  peculiarity  alluded  to  attributable  to 
disease.  Sometimes,  even  when  the  inspiratory  sound  is  as  loud 
as  usual,  the  expiratory  sound  is  very  weak,  and  in  certain  in- 
stances is  unattended  by  any  audible  sound,  especially  in  the  left 
infra-clavicular  region.  Again,  when  corresponding  portions  of  the 
chest  are  examined,  the  inspiratory  sound  is  usually  found  to  have 

*  This  is  strictly  true,  for  tight  lacing,  or,  indeed,  anything  which  restrains  the 
action  of  the  lower  ribs,  must  necessarily  occasion  increased  action  of  the  upper  part 
of  the  chest.  But  something  more  than  this  is  needed  to  explain  the  remarkable 
action  of  the  upper  part  of  the  chest  in  women,  for  the  contrast  between  the  respira- 
tory movements  in  the  male  and  female  is  almost  as  marked  in  naked  savages  as  in 
tightly  clad  and  civilised  Europeans.  Probably  the  cartilages  of  the  ribs  are  endowed 
with  extraordinary  elasticity,  and  the  intercostal  muscles  with  unusual  power  and 
freedom  of  action  in  the  female,  with  the  view  of  obviating  the  great  interference 
with  respiration  which  would  otherwise  result  from  the  enlargement  of  the  gravid 
uterus,  and  the  consequent  obstacle  to  the  descent  of  the  diaphragm. 

t  Direct  experiment  with  the  spirometer  has  convinced  me  that  in  the  majority  of 
such  cases  the  vital  capacity  is  above  the  average,  or,  in  other  words,  that  the  size  of 
the  lungs  relatively  to  the  body  and  the  circulatory  apparatus  is  unusually  large ;  and 
nothing  can  be  conceived  more  directly  conducive  to  weak  respiratory  sounds  during 
tranquil  respiration  than  a  breathing  apparatus  which,  being  unusually  capacious,  is 
imperfectly  or  partially  expanded  at  each  inspiration. 
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the  same  character  on  both  sides,  though  it  is  sometimes  louder  on 
the  left  supra-  and  infra-clavicular  regions  than  it  is  in  the  corre- 
sponding regions  on  the  right  side.  But  the  expiratory  sound  is 
commonly  louder  and  more  prolonged  in  the  supra-  and  infra- 
clavicular regions  on  the  right  side,  and  in  the  superior  scapular 
and  inter- scapular  regions  on  the  same  side,  than  it  is  on  the  left, 
the  difference  being  more  perceptible  at  the  inner  than  at  the 
outer  part  of  these  regions,  and  more  strongly  marked  in  females 
than  in  males.  Indeed,  if  the  observation  be  confined  to  the 
right  infra- clavicular  region,  it  may  be  stated  almost  as  a  rule 
that  the  intensity  and  duration  of  the  expiratory  sound  are  greater 
on  the  right  than  on  the  left  side,  the  difference  being  most 
marked  in  thin,  nervous  females.  Again,  in  certain  instances, 
the  sounds  of  respiration  on  both  sides  of  the  chest  are  either 
weak  and  indeterminate  in  character,  or  else  are  replaced  by  an 
indistinct  humming. 

Now,  it  must  be  distinctly  understood  that  the  existence  or 
non-existence  of  the  varieties  of  breathing  already  described 
affords  no  criterion  as  to  the  presence  of  disease.  They  may  not 
exist,  and  the  patient  may  be  perfectly  free  from  disease ;  or  they 
may  be  strongly  marked,  and  he  may  be  healthy  nevertheless. 
But  it  is  otherwise  in  regard  to  certain  modifications  of  respiration, 
to  which  we  have  now  to  direct  our  attention.  Those  already 
mentioned  derive  their  chief  importance  from  the  fact  that,  if  not 
rightly  interpreted,  they  might  often  lead  to  a  presumption  of 
disease :  those  now  to  be  described  are  always  indicative  of  an 
unhealthy  condition  of  some  portion  of  the  respiratory  apparatus. 
They  consist  of  changes  in  the  intensity,  rhythm,  and  quality  of 
the  breathing  sound,  and  it  will  be  seen  that  in  the  first  two 
varieties  the  duration  of  the  sounds  occupy  an  important  place. 

1st.  In  Intensity,  the  respiratory  murmur  may  be — 

(a)  Exaggerated  or  increased. 

(b)  Weak  or  diminished. 

(c)  Weak  and  indeterminate. 

(d)  Absent  or  suppressed. 
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2nd.  In  Rhythm  (a),  the  respiration  may  be  jerking  or  inter- 
rupted (the  respiration  saccadee  of 
Laennec) . 

(b)  An  interval  of  greater  or  less  duration 

may  intervene  between  the  inspirator}' 
and  expiratory  acts. 

(c)  The  relative  duration  and  intensity  of  the 

inspiratory  and  expiratory  sounds  may 
be  altered. 
3rdly.  In  Quality,  the  sounds  may  be — 

(a)  Coarse,  harsh,  or  rough. 

(b)  Blowing  or  whiffing. 

(c)  Of  a  hollow  character. 

(d)  Accompanied  by  a  metallic  resonance. 

1st.  Intensity. — (a)  Exaggerated  breathing,  as  contrasted  with 
the  natural  pulmonary  respiration,  is  characterised  by  the  greater 
intensity  and  duration  of  its  sounds.  It  is  sometimes  termed 
"puerile"  respiration,  from  its  resemblance  to  the  loud  respiration 
of  children;  and  "supplementary,"  from  the  fact  that  it  is  not 
abnormal  in  character,  but  is  simply  caused  by  an  inordinate 
action  of  certain  healthy  portions  of  the  lungs,  set  up  to  supply 
the  deficiency  of  respiration  consequent  on  the  inactivity  of  other 
portions  which  are  destroyed  or  affected  by  disease*  Thus,  in 
fact,  it  is  due  to  locally  increased  pulmonary  action;  and  its 
peculiarity  is  derived  partly  from  the  unusually  large  number  of 
air- vesicles  in  any  given  space  inflated  at  each  act  of  inspiration, 
partly  from  the  completeness  of  their  distension,  and  partly  from 
the  increased  volume  of  air  and  the  unwonted  force  and  rapidity 
of  its  current  in  those  portions  of  the  lungs  where  the  exaggerated 
breathing  sound  exists.  Unlike  the  puerile  respiration  of  children, 
and  the  naturally  loud  breathing  which  is  sometimes  met  with  in 

*  The  term  "  puerile,"  as  applied  to  this  variety  of  respiration,  is  singularly  inap- 
propriate, inasmuch  as  "  puerile"  breathing  is  a  healthy  type  of  respiration  occurring 
in  children,  and  "  exaggerated"  breathing  is  commonly  met  with  in  adults,  and  is 
essentially  dependent  on  the  presence  of  disease  in  some  other  portion  of  the  lungs. 
The  term  "  supplementary"  is  at  once  appropriate  and  significant  of  the  true  nature 
of  this  variety  of  breathing. 
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the  healthy  adult,  exaggerated  breathing  is  never  heard  diffused 
entirely  throughout  the  chest*  It  exists  at  one  spot  and  not  at 
another,  according  to  the  position  and  extent  of  the  mischief  in 
which  it  takes  its  origin;  its  intensity  is  greatest  close  to  the 
actual  seat  of  disease ;  and,  after  a  time,  it  may  become  inaudible 
where  it  had  previously  existed  in  well-marked  character. 
Owing  to  the  close  proximity  of  disease,  which  may  obstruct  the 
bronchi,  and  thus  offer  some  impediment  to  the  egress  of  air,  the 
expiratory  sound  is  often  prolonged  relatively  as  well  as  abso- 
lutely; but  this  is  a  modification  which,  though  frequently 
coexistent  with  exaggerated  breathing,  is  essentially  distinct  from 
it  in  its  mechanisn,  and  is  attributable  to  causes  which  are  not 
necessary  to  its  production. 

Thus,  then,  as  anything  which  prevents  the  free  play  and  per- 
fect action  of  any  portion  of  the  pulmonary  tissue  may  give  rise 
to  exaggerated  breathing  in  other  portions  of  the  same  or  opposite 
lung,  its  presence  should  lead  us  to  search  out  and  discover  the 
cause  and  seat  of  the  obstruction  of  which  it  is  the  certain  index. 
The  mere  fact  of  the  existence  of  exaggerated  breathing  is  positive 
proof  of  pulmonary  obstruction ;  the  cause  and  seat  of  the  ob- 
struction may  vary  according  to  circumstances.  Fluid  effused 
into  the  pleural  cavity  by  compressing  the  lung  and  thus  inter- 
fering with  its  action ;  aneurismal  or  other  tumours,  by  pressing 
on  and  thus  obstructing  the  bronchi;  mucus  or  other  matters 
blocking  up  the  air-passages ;  pneumonic  exudation ;  sanguineous 
effusion ;  tuberculous  or  other  deposits,  by  condensing  the  lung 
ti-sue;  or,  on  the  other  hand,  vesicular  emphysema,  by  diminish- 
ing its  elasticity,  and  thus  impairing  the  action  of  circumscribed 
portions,  may,  one  and  all,  produce  exaggerated  breathing  of 
greater  or  less  extent  and  intensity  in  the  adjoining  healthy  pul- 
monary tissue.  The  only  other  condition  in  which  it  occurs  is 
that  of  spasmodic  asthma,  in  which  the  healthy  tissue  of  the  lung, 
suddenly  released  from  bronchial  spasm,  is  immediately  inflated 
by  a  deep  and  forcible  inspiration.    In  such  a  case  as  this  the 

*  The  only  exception  to  this  rule  is  in  "  spasmodic  asthma,"  when  the  nature  of 
the  complaint  is  well  marked  and  obvious,  and  the  exaggerated  breathing  is  of  only 
temporary  duration. 
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exaggerated  breathing  is  only  of  temporary  duration,  and  the 
nature  of  the  malady  is  sufficiently  obvious ;  but  in  every  other 
instance  its  nature,  seat,  and  extent  require  careful  investigation. 

(b)  Weak  respiration  contrasts  strongly  with  exaggerated  breath- 
ing. Its  sounds,  though  not  altered  in  character,  are  diminished 
in  intensity  and  duration.  Referable  simply  to  deficient  expansion 
of  the  pulmonary  tissue,  it  may  arise  from  any  cause  which  directly 
or  indirectly  interferes  with  or  controls  the  inflation  of  the  lungs. 
Hence  its  causes  are  numerous,  and  require  care  and  judgment  in 
their  discrimination.  Malformations  of  the  chest,  from  whatever 
cause  arising,  may  give  rise  to  this  modification  of  breathing,  and 
so  may  deficient  muscular  action,  whether  from  debility,  exhaustion, 
or  paralysis,  on  the  one  hand,  or  as  the  result  of  pain,  as  in 
pleurisy,  intercostal  rheumatism,  or  peritonitis,  on  the  other. 
Defective  pulmonary  elasticity,  as  in  vesicular  emphysema,  is 
another  fertile  source  of  weak  respiration,  and  any  obstruction 
of  the  air-passages,  whether  from  internal  causes  or  from  causes 
.  external  to  the  lungs,  will  also  give  rise  to  it ; — the  chief  internal 
causes  being  certain  diseases  of  the  larynx;  thickening  of  the 
mucous  membranes  lining  the  bronchi,  with  consequent  diminution 
in  the  diameter  of  the  air-tubes ;  an  accumulation  of  mucus  or 
other  secretion  in  the  trachea  or  bronchi ;  and  the  presence  of 
foreign  bodies  or  the  deposit  of  tuberculous  or  other  matter  in  the 
interior  of  the  air-passages ; — the  external  causes  being  the  pres- 
sure of  enlarged  bronchial  glands,  or  of  aneurismal  or  other 
tumours ;  moderate  effusions  into  the  cavity  of  the  pleura  or  peri- 
cardium; pneumo-thorax ;  or,  in  short,  anything  which  removes 
the  lungs  from  the  chest-walls,  or  so  far  presses  upon  the  pulmo- 
nary tissue  as  to  interfere  with  the  due  performance  of  pulmonary 
respiration,  without  altogether  obstructing  or  annihilating  it. 
Sometimes  weak  respiration  is  of  temporary  duration  only,  or 
recurs  in  an  intermittent  form,  indicating  an  equally  temporary 
or  occasional  interference  with  the  entry  of  air  into  the  lungs. 
Thus,  it  results  from  the  partial  closure  of  the  glottis  which 
occurs  in  whooping-cough,  and  is  met  with  in  spasmodic  asthma, 
pleurodynia,  and  other  affections,  and  its  intermittence  constitutes 
an  important  element  of  diagnosis  in  cases  in  which  aneurismal 
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or  other  movable  tumours  press  upon  the  larger  bronchi,  and  in 
those  also  in  which  obstruction  is  caused  by  the  presence  of 
foreign  bodies  in  the  main  bronchi  on  eitber  side  of  the  chest. 

(c)  Under  the  head  of  weak  respiration  may  also  be  ranged 
certain  cases  in  which  the  breathing  sounds  are  either  weak  and 
indeterminate  in  character,  or  else  are  replaced  by  an  indistinct 
humming.  This  condition  of  respiration  is  not  necessarily  limited 
to  unhealthy  persons,  as  I  have  met  with  several  well-marked 
instances  of  it  in  persons  enjoying  robust  health. 

(d)  Absence  or  suppression  of  respiration. — The  total  absence 
of  respiratory  sounds  denotes  the  existence  of  causes  which  either 
obstruct  the  bronchi  completely,  or  else  prevent  the  action  of  the 
lungs.  The  one  essential  condition  is  that  air  shall  not  permeate 
the  lung  tissue.  Thus,  the  causes  already  mentioned  as  productive 
of  weak  or  diminished  respiratory  sounds  may  lead,  when  still 
further  developed,  to  their  entire  annihilation.  Excessive  tuber- 
culous, cancerous,  or  other  infiltration  of  the  lung,  or  of  any 
portion  of  it ;  an  extreme  degree  of  vesicular  emphysema ;  com- 
plete occlusion  of  a  bronchus,  whether  from  internal  obstruction, 
or  from  external  pressure,  as  from  aneurism al  or  other  tumours ; 
large  collections  of  fluid  or  of  air  in  the  chest,  compressing  the 
entire  lung  and  forcing  it  back,  a  carnified,  impervious  mass, 
against  the  vertebral  column;  these  are  some  of  the  causes  of 
absent  respiration,  the  two  latter  being  of  most  frequent  occur- 
rence. 

2ndly.  Rhythm. — During  healthy  respiration,  inspiration  and 
expiration  take  place  evenly ;  the  expiratory  follows  closely  upon 
the  inspiratory  movement,  and  a  brief  interval  of  repose  follows 
the  completion  of  each  respiratory  act.  These  general  characters 
hold  good,  whatever  may  be  the  increase  or  decrease  in  the  fre- 
quency of  the  respiration,  so  that  the  expiratory  sound  maintains 
its  due  relative  bearing  to  the  inspiratory,  the  ratio  of  the  one 
to  the  other  being  about  1  to  4.  But  in  disease  various  modi- 
fications are  observed.  Thus — (a)  the  mode  of  evolution  of  the 
sounds  may  be  altered,  and  instead  of  being  even  and  continuous 
from  their  commencement  to  their  close,  both  sounds,  but  especially 
the  inspiratory,  may  become  jerking  or  interrupted— evolved,  as 
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it  were,  by  instalments.  This  is  the  respiration  saccadee  of 
Laennec, — the  cogged-wheel  respiration  of  some  English  authors. 
(b)  Expiration,  instead  of  following  closely  upon  inspiration,  may 
be  separated  from  it  by  a  distinct  interval  or  pause.  And  (c), 
instead  of  bearing  their  due  relative  proportion  to  each  other,  the 
sound  of  expiration  may  be  increased  in  intensity  and  duration 
until  it  becomes  louder  than  the  inspiratory  murmur,  and  extends 
over  the  normal  interval  of  repose,  so  that  inspiration  succeeds 
expiration  with  scarcely  an  appreciable  interval  of  silence. 

(a)  The  first-named  variety,  when  existing  generally  over  one 
or  both  lungs,  is  indicative  of  something  giving  rise  to  irregularity 
in  the  act  of  inspiration.    Thus,  timidity  or  nervousness  whilst 
the  patient  is  undergoing  examination ;  the  pain  of  pleurisy  or 
intercostal  rheumatism  ;  spasmodic  affections  of  the  air-passages  ; 
or,  indeed,  any  cause  which  will  produce  occasional  checks  during 
the  act  of  respiration,  may  give  rise  to  jerking  interruption  in  the 
sounds.    And  as  the  cause  of  such  irregularity  in  any  particular 
instance  must  be  sufiiciently  obvious,  the  existence  of  generally 
diffused  jerking  respiration  is  comparatively  unimportant  in  a 
diagnostic  point  of  view.    But  when  it  exists  in  small  portions 
only  of  the  lungs,  and  when,  more  especially,  it  is  met  with  in 
the  upper  part  of  the  chest,  its  practical  significance  can  hardly 
be  overrated,  inasmuch  as  the  finely  divided  jerking  respiration, 
or,  as  it  has  been  termed,  the  "  cogged-wheel"  rhythm  of  respi- 
ration, heard  in  that  situation,  is  a  frequent  accompaniment  of 
incipient  tuberculization  of  the  lungs.    Its  immediate  cause  is  not 
quite  determined.    It  is  commonly  supposed  to  be  referable  to  the 
presence  of  thick,  tenacious  mucus,  which  presents  some  obstruc- 
tion to  the  free  ingress  and  egress  of  the  air.    But  although  this 
is  doubtless  a  frequent  cause  of  it,  I  am  strongly  inclined  to  the 
belief  that  it  may  arise  independently  of  mucus  in  the  air-passages, 
as  a  result  of  obstruction,  consequent  on  pressure  caused  by  the 
presence  of  tubercles  or  some  other  form  of  consolidation.  Not 
only  is  it  easy  to  conceive  how  the  presence  of  tubercles  or  other 
solid  matters  may  press  upon  the  smaller  bronchi  and  produce 
such  obstruction,  but  I  have  so  often  met  with  jerking  respiration, 
during  the  early  stage  of  tubercle,  in  persons  who  at  the  time 
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were  quite  free  from  cough,  expectoration,  rales,  and  every  other 
evidence  of  mucus  in  the  air-tubes,  that  I  cannot  regard  it  as 
invariably,  or  even  generally,  referable  to  the  presence  of  mucus. 
It  is  always  due  to  temporary  local  obstruction  of  the  air-tubes, 
of  such  a  nature  as  will  yield  to  the  force  of  the  inspiratory  blast 
as  soon  as  the  expansion  of  the  lungs  has  reached  a  certain  point ; 
but  I  believe  that  the  obstruction  is  usually  occasioned  by  thicken- 
ing of,  or  pressure  on,  the  walls  of  the  air-passages,  and  not  by 
the  presence  of  thickened  mucus. 

(b)  The  second  variety  in  which  a  distinct  interval  or  pause 
occurs  between  the  close  of  inspiration  and  the  commencement  of 
expiration  is  of  less  importance  in  a  diagnostic  point  of  view.  It 
may  depend  upon  any  cause  which  puts  a  stop  to  the  production 
of  sound  before  the  close  of  the  respiratory  act ;  or  which,  on  the 
other  hand,  prevents  the  production  of  sound  during  the  com- 
mencement of  expiration.  Thus,  the  inspiratory  sound,  in  cases 
of  pulmonary  consolidation,  ceases  before  the  accompanying  expan- 
sion of  the  chest ;  whilst,  on  the  other  hand,  in  emphysema,  when 
the  elasticity  of  the  pulmonary  tissue  is  impaired,  the  contained 
air  is  not  expelled  from  the  air-vesicles  during  the  first  portion  of 
the  expiratory  act.  In  either  case  an  interval  occurs  between  the 
cessation  of  the  inspiratory  and  the  commencement  of  the  expi- 
ratory sound ;  but,  in  the  one  case,  this  is  caused  by  the  inspi- 
ratory sound  being  prematurely  checked,  in  the  other  by  an 
abnormal  delay  in  the  commencement  of  the  expiratory  sound. 

(c)  The  third  variety  is  characterised  by  an  alteration  in  the 
relative  duration  and  intensity  of  the  inspiratory  and  expiratory 
sounds.  The  proportion  which  the  former  bears  to  the  latter  is 
about  four  to  one  in  a  state  of  health,  and  may  become  as  one  to 
five  under  the  influence  of  disease.  This  excessive  relative  pro- 
longation of  the  expiratory  sound  is  met  with  only  in  emphysema, 
and  is  referable  in  part  to  the  absolute  prolongation  of  expiration 
consequent  on  the  diminished  resiliency  of  the  lung  and  the  swollen 
and  thickened  condition  of  its  mucous  lining  membrane,  and  in 
part  also  to  the  abnormal  shortening  of  the  sound  of  inspiration, 
the  sound  in  many  cases  of  emphysema  being  heard  only  towards 
the  close  of  the  inspiratory  act.    But  simple  prolongation  of  the 
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expiratory  sound  is  of  common  occurrence,  and  its  essential  cause 
is  the  same  in  all  instances,  viz.,  a  want  of  freedom  in  the  egress 
of  the  air  from  the  lungs.    It  may  exist  to  a  greater  or  less  degree, 
and  many  causes  may  conduce  to  its  production.    One  of  the  most 
common  is  the  thickened  and  swollen  condition  of  the  mucous 
membrane  of  the  air-passages  which  exists  in  chronic  bronchitis ; 
another,  the  pressure  of  aneurismal  or  other  tumours  on  the 
bronchi ;  and  another,  consolidation  of  the  lungs,  from  whatever 
cause  arising — whether  from  internal  deposit  or  from  external 
pressure,  as  in  pleurisy  or  pneumothorax.    But  the  most  common, 
and  therefore  practically  the  most  important,  is  the  presence  of 
tubercles  in  the  lungs.    Tubercular  matter,  when  deposited  in  the 
lungs,  is  found  either  on  the  free  surface  of  the  bronchial  mucous 
membrane,  or  in  the  tissue  external  to  the  air-vesicles.    In  either 
case  it  gives  rise  to  more  or  less  swelling  of  the  bronchial  lining 
membrane,  and  causes  projections  into  the  auvpassages,  with  a 
corresponding  diminution  in  their  calibre;  impairs  or  interferes 
with  the  resiliency  of  the  lung,  and  creates  more  or  less  impedi- 
ment to  the  free  egress  of  the  air.    Thus,  the  conditions  essential 
to  the  existence  of  prolonged  expiratory  murmur  are  often  present 
at  an  early  stage  of  consumption,  and  as  many  of  the  more  cha- 
racteristic signs  of  tubercle  are  at  that  time  wanting,  prolonged 
expiration  becomes  a  valuable  diagnostic  sign.    It  is  insufficient 
of  itself  to  afford  evidence  of  the  disease,  but  it  serves  to  confirm  in 
the  strongest  manner  any  evidence  derived  from  other  sources. 

3rdly.  Quality.— Anything  which  interferes  with  the  normal 
condition  of  the  lung,  whether  by  solidifying  or  otherwise  altering 
the  density  of  its  tissue,  by  producing  alterations  in  the  calibre  of 
the  air-passages,  or  by  affecting  the  dryness  of  the  bronchial 
mucous  membrane,  and  thus  increasing  the  friction  encountered  by 
the  inspired  air,  will  interfere  with  the  soft  breeziness  of  the  sound 
which  has  been  described  as  characteristic  of  healthy  respiration. 
The  earliest  deviation  from  the  natural  standard  quality  of  respira- 
tion is  roughness,  coarseness,  or  harshness,  occasioned  sometimes 
by  rarefaction,  but  more  commonly  by  solidification  of  the  pulmo- 
nary tissue,  with  some  degree  of  swelling  of  the  bronchial  mucous 
membrane.    This  variety  of  abnormal  breathing,  especially  when 
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strongly  pronounced,  is  marked  by  the  peculiarly  blowing  or 
whiffing  character  of  the  sounds,  and  by  their  increased  duration 
and  intensity, — characters  which,  though  common  to  both  sounds, 
especially  in  their  highly  developed  types,  are  first  perceived  and 
are  most  strongly  marked  in  the  sound  of  inspiration.  But  the 
greater  the  amount  of  local  change  the  greater  the  alteration  in  the 
sounds  of  respiration ;  and  thus  it  happens  that  when  the  pulmo- 
nary tissue  is  condensed,  and  the  sounds  emanate  from  the  large 
bronchi  or  from  hollow  spaces  in  the  lungs,  the  character  of  hollow- 
ness  is  superadded  to  the  other  characters  already  described,  and 
the  breathing  is  not  only  rough,  harsh,  and  blowing,  but  is  of  a 
distinctly  hollow  character.*  Changes  in  the  density  of  the 
pulmonary  tissue  may  thus  be  traced  by  the  alterations  which  occur 
in  the  respiratory  sounds.  Condensation,  for  instance,  when  only 
slight,  and  confined  to  the  air-vesicles  and  smaller  bronchial  tubes, 
is  simply  accompanied  by  a  roughness,  coarseness,  or  harshness  of 
respiration,  marked  by  a  blowing  or  whiffing  character,  such  as  is 
not  observed  in  a  state  of  health :  when  the  structure  of  the  lungs 
is  more  deeply  implicated,  and  the  smaller  tubes  are  rendered  im- 
pervious, so  that  the  vibrations  conveyed  to  the  ear  are  derived 
from  bronchial  tubes  of  a  larger  size,  the  sound,  though  still  rough, 
coarse,  or  harsh,  is  more  dry,  more  blowing,  and  more  prolonged 
than  in  the  earlier  stage  of  the  disease;  whilst  at  a  still  later  stage, 
when  even  greater  condensation  of  the  lung  tissue  has  occurred, 
and  the  sounds  emanate  chiefly  from  the  larger  bronchi,  the 
breathing  assumes  a  decidedly  hollow  character,  and  somewhat 
resembles  that  which  is  heard  in  health  over  the  larger  bronchial 
tubes.    Hence  this  variety  of  breathing  has  been  termed  "  bron- 

*  Some  theoretical  considerations  relative  to  the  reinforcement  of  the  respiratory 
sounds  in  certain  instances  of  hollow  breathing  have  been  lately  forced  into  more  or 
less  prominence  by  Skoda,  of  Vienna.  He  has  attempted  to  ignore  the  effect  of 
pulmonary  consolidation  in  rendering  more  audible  on  the  chest-walls  any  sounds 
emanating  from  the  bronchi,  and  has  endeavoured  to  explain  the  admitted  increase 
in  the  loudness  of  such  sounds  under  certain  circumstances  by  reference  to  the 
doctrine  of  consonance.  As  the  matter  will  be  discussed  in  connection  with  increased 
vocal  resonance,  to  which  the  same  theory  applies,  it  is  needless  to  enter  on  the  ques- 
tion at  present,  but  I  would  refer  the  reader  to  pp.  115-18  of  this  treatise.  Whatever 
is  there  stated  relative  to  increased  vocal  resonance  applies  equally  to  the  reinforce- 
ment of  the  sounds  of  respiration. 
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chial  breathing."    When  solidification  is  complete, — when  in 
fact  the  lung  is  hepatized,  as  in  pneumonia,  and  the  walls  of  the 
bronchi  are  dry  and  tense,  forming  good  reflectors  of  sound,  a 
metallic  resonance  is  superadded  to  the  mere  bronchial  character, 
the  blowing  is  less  diffused,  and  a  sound  results  which  greatly 
resembles  that  produced  by  blowing  sharply  through  a  brass  tube. 
This  form  of  breathing  has  been  called  "tubular"  breathing. 
When  again,  as  is  sometimes  the  case,  a  large  bronchus,  or  a  bron- 
chial tube  which  has  undergone  dilatation,  Or  a  small  empty  vomica 
with  tense  walls,  is  surrounded  by  condensed  and  homogeneous 
lung  tissue,  the  air  passing  through  or  into  it  produces  a  sound 
resembling  that  produced  by  air  passing  rapidly  into  a  small  cavity. 
This  form  of  respiration  has  been  styled  "cavernous"  respiration. 
When,  again,  the  cavity  is  still  larger,  and  is  bounded  by  tense 
walls,  as,  for  instance,  the  pleural  cavity,  or,  as  in  some  rare  cases, 
a  large  excavation  in  the  lung,  the  air  passing  into  it  occasions  a 
sound  like  that  of  air  passing  rapidly  into  an  empty  jar  or  small 
cask,  and  hence  this  variety  of  respiration  has  been  termed 
"  amphoric"  respiration. 

It  will  be  perceived  that  all  these  varieties  of  hollow  breathing 
merge  gradually  into  each  other,  and  differ  only  in  the  size  and 
condition  of  the  air-passages  or  spaces  in  which  the  sounds  take 
their  source,  and  in  the  density,  homogeneity,  and  conducting 
power  of  the  surrounding  parts.  They  are  not  peculiar  to  any 
particular  form  of  disease  nor  to  any  one  form  of  structural 
mischief,  but  are  each  indicative  of  a  certain  physical  condition  of 
the  pulmonary  apparatus,  the  nature  and  true  significance  of 
which  must  be  determined  by  other  means.  Thus,  for  instance,, 
a  large  or  a  dilated  bronchus,  surrounded  by  condensed  pulmonary 
tissue,  may  produce  a  sound  which  cannot  be  distinguished  from 
the  so-called  cavernous  breathing,  whilst,  on  the  other  hand,  a 
small  cavity,  or  a  number  of  small,  empty  vomicse  in  the  lungs, 
may  occasion  respiratory  sounds  closely  resembling  the  so-called 
bronchial  and  tubular  breathing.  So  gradually  do  the  different 
varieties  of  hollow  breathing  merge  into  each  other,  that  it  is  some- 
times difficult  to  decide  whether  a  given  sound  arises  from  a 
bronchus  or  from  an  abnormal  cavity  in  the  lung  tissue.    All  that 
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is  essential  to  the  production  of  any  form  of  hollow  breathing 
sound  is  an  empty  space  of  a  certain  size,  in  free  communication 
with  the  npper  air-passages,  and  surrounded  by  consolidated  or 
homogeneous,  yet  vibratile  lung.  The  precise  nature  of  the 
hollow  space  and  the  exact  cause  of  the  consolidation  or  increased 
homogeneity  of  the  surrounding  tissue  cannot  be  determined 
solely  by  the  auscultatory  signs,  but  must  be  decided,  if  at  all,  by 
the  history  of  the  case,  the  condition  of  the  patient,  the  situation 
of  the  spot  at  which  the  sound  is  most  audible,  and  by  the  signs 
elicited  by  other  means  of  examination.  The  terms,  "bronchial," 
"tubular,"  and  "cavernous,"  therefore,  are  objectionable,  as 
implying  a  theory  as  to  the  source  of  the  sounds,  which  in  many 
instances  may  be  erroneous,  and  in  its  practical  application  has 
often  misled  inexperienced  anscultators.  If,  for  convenience  sake, 
the  terms  are  retained,  their  true  significance  must  be  borne  in 
mind,  in  order  that  undue  importance  may  not  be  attached  to 
them.  Neither  of  them  conveys  the  slightest  information  which  is 
not  afforded  by  the  term  "  hollow,"  and  I  am  strongly  of  opinion 
that  we  should  do  well  to  expunge  such  fallacious  words  from  our 
phraseology  and  employ  the  term  "  hollow"  as  applicable  to  all 
abnormal  breathing  sounds  of  a  hollow  character. 

It  follows,  from  what  has  been  already  stated,  that  deviations 
from  the  healthy  quality  of  respiration  are  to  be  found  in  the  early 
or  dry  stage  of  bronchitis,  in  which  the  air-tubes  are  congested  and 
devoid  of  secretion ;  in  congestion  of  the  lungs,  with  distension  of 
the  vessels  beneath  the  pulmonary  vesicular  membrane,  causing 
narrowing  of  the  air-passages  or  irregularity  of  their  surface ;  in 
dilatation  of  the  bronchi  \  and  in  excavations  of  the  lung  sub- 
stance, from  whatever  cause  arising;  in  vesicular  emphysema; 
and  in  pulmonary  consolidation,  whether  caused  by  the  infiltra- 
tion of  tubercle  or  other  matter,  by  the  contraction  of  inflammatorv 
exudation,  or  by  the  pressure  of  fluid  or  of  solid  or  gaseous 
materials  in  the  pleural  cavity ; — the  only  exceptions  being  when 
sufficient  healthy  lung  tissue  intervenes  between  the  ear  and  the 
part  affected  to  mask  the  morbid  sounds  by  its  own  natural  ones, 
and  when  the  amount  of  foreign  matter  in  the  pleura  is  such  as 
to  put  a  stop  to  all  pulmonary  sounds  or  prevent  their  conduction 
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to  the  ear.  In  the  latter  case  the  lung  is  pushed  upwards  and 
backwards  against  the  spinal  column,  and  a  hollow  breathing 
sound  will  still  be  audible  about  the  middle  of  the  back,  close  to 
the  spine,  or,  in  other  words,  in  the  position  of  the  main  bronchi. 

Further,  it  is  obvious  that,  according  as  the  changes  capable  of 
altering  the  quality  of  the  respiratory  sounds  are  limited  to  one 
spot,  or  are  generally  diffused  throughout  one  or  both  lungs,  so 
will  be  the  extent  of  the  area  over  which  the  altered  breathing 
sound  is  heard ;  and  according  as  the  changes  are  of  a  transient 
or  enduring  nature,  so  will  the  alteration  in  the  sound  prove  more 
or  less  persistent.  These  are  points  which,  viewed  in  connection 
with  the  history  of  the  case  and  the  position  and  character  of  the 
sound  itself,  not  infrequently  lead  to  a  correct  diagnosis  as  to  the 
nature  of  the  existing  mischief. 

The  following  tables  will  show  at  a  glance  the  varieties  of 
respiration  in  health  and  disease,  their  special  characters,  their 
mode  of  production  and  usual  seat,  as  also  the  forms  of  disease  with 
which  the  morbid  varieties  are  usually  associated. 
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TABLE  I. 


RESPIRATION  IK  HEALTH. 


Varieties.  Synonym. 


Respiratory 
or  vesicular 


_=  J 


Exasperated 
vesicular 
^.  murmur,  or 
puerile 
breathing 


Character  of  the  sound. 

aspiration. — A  soft,  dif- 
fused sound,  of  a  breezy 
character,  gradually  de- 
veloped and  continuous, 
accompanying  the  whole 
respiratory  act ;  followed 
without  any  appreciable 
interval  by  the  expira- 
tory sound,  which  is 
short,  weak,  and,  in  some 
persons,  almost  inaudi- 
ble 


The  same  as  the  pulmo- 
uary  vesicular  murmur, 
but  exaggerated  or  in- 
tensified in  degree 


» Bronchial 
breathing 


A 

9 

Jj 


Tracheal  or 
tabular 
breathing 


'Both  the  respiratory  sounds - 
are  louder,  rougher,  and 
of  a  higher  pitch  than 
their  corresponding  vesi- 
cular murmurs ;  they  are 
of  a  somewhat  hollow, 
blowing  character,  more 
rapidly  evolved,  and  fol- 
low each  other  less 
closely,  so  that  there  is 
an  appreciable  interval 
between  the  close  of  in- 
spiration and  the  com- 
mencement of  expira- 
tion. This  variety  of 
breathing  merges  gradu- 
ally into  the  next  va- 
riety, tracheal  or  tubular 
breathing 

A  loud,  dry,  hoarse,  and- 
hollow sound,  as  if  caused 
by  the  rush  of  air  through 
a  tube  of  considerable 
diameter,  rough  and  ir- 
regular on  its  internal 
surface.  The  inspiratory 
and  expiratory  sounds 
are  of  nearly  equal  dura- 
tion, and  a  distinct  in- 
terval occurs  between 
the  cessation  of  the  for- 
mer and  the  commence- 
ment of  the  latter 


How  produced. 

Inspiration. — By  vibrations  excited  in'  | 
the  inward  current  of  air  by  its  fric- 
tion against  the  walls  of  the  air-pas- 
sages; by  the  obstacles  presented 
by  the  subdivision  of  the  bronchi ; 
and  by  the  irregularity  of  the  sur- 
face of  the  pulmonary  vesicles  on 
which  the  air  impinges 

Expiration. — By  the  vibrations  excited 
in  the  expired  air  by  its  friction 
against  the  walls  of  the  air-pas- 

.  sages 

■By  the  same  causes  as  produce  the  or- 
dinary vesicular  murmur,  but  the 
sound  acquires  intensity  in  conse- 
quence of  the  great  freedom  in  the 
action  of  the  lungs  in  early  cMld- 
hood,  the  remarkable  resiliency  of 
the  lung  tissue,  and  the  small  size  of 
the  air-vesicles  which  leads  to  there 
j  being  a  larger  number  of  them  in  a 
"   given  space  than  in  adult  life 


Its  usual  seat. 

The  air-vesicles  and 
terminal  bronchi,  and 
therefore  heard  in  all 
parts  of  the  chest 
except  the  upper  part 
of  the  sternum  and 
the  space  between 
the  scapula?,  corre- 
sponding to  the  roots 
of  the  larger  bronchi. 


In  children,  in  all  parts 
of  the  chest  where 
the  ordinary  vesicular 
respiration  is  audible. 


Its  peculiar  character  is  referable  to 
the  size  and  roughness  of  the  air- 
passages  in  which  it  originates,  and' 
to  their  sound-reflecting  power 


-The  upper  part  of  the 
sternum  and  the 
space  between  the 
scapulfe  correspond- 
ing to  the  roots  of 
the  bronchi. 


Its  peculiar  character  is  due 
size,  roughness,  and  sound- 
ing property  of  the  tubes  in  which 
originates 


to  the"! 
reflect-  I  0 
rhichit  [  t 


ver  the 
trachea. 


larynx  and 
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Connected  with 
changes. 


Variety. 


lu  intensity 


Exaggerated  or  increased 


Wcuk  or  diminished 


Weak  and  indeterminate 


Absent  or  suppressed 


Synonym. 


TABLE 

CHANGES  WHICH  OCCUR  IN  THE 
Character  of  the  lound. 


f"  Supplementary  or 
-j     puerile*  breath-" 


The  same  as  the  ordinary  vesicular  mur- 
mur of  health,  but  exaggerated  or  inten- 
sified in  degree:  identical  in  character 
with  the  puerile  respiration  of  heiJlhv 
children 


...     ]"  The  ordinary  vesicular  murmur,  not  altered  1 
Feeble  respiration  <     in  character,  but  simply  diminished  in  > 
*-    intensity  and  duration  J 

The  precise  character  of  the  sound  cannot  1 
be  defined;  it  is  sometimes  weak  and  I 
indeterminate,  and  at  others  is  replaced  f 
by  an  indistinct  humming 


{Indeterminate 
breathing 


No  sound  is  heard 


} 


Jerking  or  interrupted 


Cogged-wheel  re 
spiration,  or  re- 
spiration     sac-  ■< 
cadee  of  Lacn- 
nee 


The  character  of  the  sounds  need  not  be"| 
materially  altered,  but  both  sounds,  es- 
pecially the  inspiratory,  instead  of  bein^ 
even  and  continuous  from  their  com- 
mencement to  their  close,  arc  jerking  or 
interrupted— evolved,  as  it  were,  by 
instalments 


p 

J 


In  rhythm  * 


A  distinct  interval,  of  vary- 
ing duration,  may  occur 
between  the  inspiratory 
and  expiratory  acts 


{Expiration,  instead  of  following  closely"! 
upon  inspiration,  may  be  separated  from  I 
it  by  a  distinct  interval  of  varying  dura-  f 
tion  J 


The  relative  duration  and 
intensity  of  the  inspira- 
tory and  expiratory 
sounds  may  be  altered 


'The  inspiratory  sound  may  be  relatively" 
and  absolutely  shorter  than  in  health, 
and  the  expiratory  sound  relatively  and 
J     absolutely  louder  and  more  prolonged.  I 
I     Sometimes,  though  the  duration  and  in-  r 
tensity  of  the  inspiratory  sound  are  not 
perceptibly    affected,    the  fxpiratory 
_    sound  may  be  prolonged  and  intensified"  _ 


Coarse,  hursh,  or  rough 
Blowing  or  whiffing 


Coarse,  harsh,  and  roush,  in  the  first  in-' 
stance,  but  when  strongly  developed  of 
a  blowing  or  whiffing  character.  The 
change  is  perceptible  in  both  sounds, 
which  arc  increased  in  duration  aud  in- 
tensity, but  it  is  most  marked  in  the 
sound  of  expiration.  It  gradually  passes 
into  the  next  variety 


In  quality « 


Of  a  hollow 
character 


Accompanied 
resonance 


Bronchial  or 
tubular 

Cavernous 

Amphoric 

by  a  metallic 


Bronchial  or  tubu- 
lar breathing 

Cavernous  breath- 
ing 

Amphoric  breath- 
ing 


To  the  blowing  or  whiffing  character  of"" 
the  sound  last  described  is  superadded 
the  character  of  hollowness,  so  that  the 
breathing  is  not  only  rough  and  blow- 
ing, but  of  a  distinctly  hollow  character  , 


C  A  metallic  character  is  superadded  to  the  - 
hollowness  of  the  sound  whenever,  under 
the  conditions  productive  of  hollow 
breathing,  the  walls  of  the  air-passages 
arc  tense  and  possess  a  great  sound- 
reflecting  power 


rucrilu  is  a  wrong  term  as  applied  to  any  form  of  morbid  breathing. 


II. 
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SOUNDS  OF  RESPIRATION  IN  DISEASE. 


How  produced. 

-By  the  inordinate  action  of  certain 
"healthy  portions  of  the  lungs,  set  up 
to  supply  the  deficiency  of  respira- 
tion cousequent  on  the  inactivity  of 
other  portions  which  are  destroyed  or 
affected  by  disease 

■  By  any  cause  which  interferes  with  and- 
"prevents  the  full  inflation  of  the 
.  lungs 


Not  clearly  ascertained 


Its  usual  seat. 

Not  peculiar  to  any  portion  of  thc^ 
lungs,  and  not  diffused  generally 
throughout  the  chest,  like  puerile 
breathing  (except  in  spasmodic 
asthma,  when  it  is  of  temporary 
duration),  but  limited  to  certain 
spots  in  the  vicinity  of  diseased 

.    portions  of  the  lungs 

Not  peculiar  to  any  portion  of  the 
lungs ;  often  diffused  throughout 
the  chest,  but  sometimes  limited 
to  a  part  of  the  lung  supplied  by 
one  or  more  particular  bronchi 


Disease  with  which  it  is 
usually  associated. 

Pleurisy,  aneurismal,  or  other 
tumours  pressing  on  certain 
bronchi;  pneumonia;  tuber- 
cles on  the  lungs;  vesicular 
emphysema;  spasmodic  asth- 
ma. 

•Deficient  muscular  action,  from 
whatever  cause  arising;  de- 
fective pulmonary  elasticity, 
as  in  vesicular  emphysema; 
and  any  obstruction  of  the 
air-passages,  whether  from 
internal  or  external  causes. 


{ 


By  any  cause  which  prevents  the  air. 
"from  permeating  the  lung  tissue 


'  May  occur  in  any  portion  of  the  fits  most  common  causes  are 
chest,  but  always  limited  to  one  I  extreme  emphysema,  and  ex- 
or  more  parts,  and  usually  to  thes  cessive  effusions  of  air  or  fluid 
whole  or  some  portion  of  one  lung  in  the  pleura,  as  the  result  of 
only  L    pleurisy  or  pneumothorax. 


When  generally  diffused  over  the  surface 
of  the  chest,  it  is  produced  by  some- 
thing which  occasions  a  jerking  inter- 
ruption in  the  act  of  breathing,  as 
nervousness,  the  pain  of  pleurisy,  or 
spasmodic  affection  of  the  air-passages. 
When  confined  to  particular  portions 
of  the  lungs,  it  is  due  to  some  local 
obstacle  to  the  free  ingress  or  egress 
of  the  air,  usually  to  the  pressure  of 
tubercular  deposit,  or  to  the  presence 
of  thick  mucus  in  the  air-passages 

.Either  by  the  cessation  of  the  inspira- 
tory sound  before  the  close  of  the  in- 
spiratory act,  as  occurs  over  any  por- 
tion of  "the  lungs  in  which  the  air- 
vesicles  are  obstructed ;  or 

By  the  absence  of  sound  during  the" 

I first  portion  of  the  expiratory  act,  as 
occurs  when  there  is  any  obstacle  to 
the  collapse  of  any  portion  of  the  lung 


["The  early  stage  of  phthisis, 

„  .  i        c     1 1  when  the  sound  is  confined 

Not  necessarily  confined  to  any  par-       t        t  j         tjons  of  the 

ticular  portion  ol  the  chest,  but  of  J 


greatest  clinical  significance  when 
confined  to  the  apices  of  the  lungs 


Not  peculiar  to  any  portion  of  the/   ^  fi 


lungs ;  spasmodic  affections 
of  the  air-passages  or  nervous- 
ness, when  it  is  generally  dif- 
fused over  the  chest. 


■Extreme  pulmonary  consolida- 


chest 


I  arising. 


Not  peculiar  to  any  portion  of  the  J  Emphysema,  or  extreme  pulmo- 
■    chest  |_    nary  consolidation. 


-Bv  anv  cause  which  affects  the  resiliency-.      .      .  ,. .    ,   „_«>,_  „r 

of  the  lung,  and  produces  a  swollen  ]  Not,  Pe,cuUf  *°  anf{  P°? °"             Emphysema;  chronic  bronchi 
  chest, hut  when  the  souud is  con-  wii-,  ,„  «,„  i  „ 


and  thickened  condition  of  the  mucous  ^ 
membrane  of  the  bronchi,  or  which 
otherwise  causes  an  obstruction  in  the 
air-passages 


J 


fined  to  the  apices  of  one  or  both 
lungs  it  is  suggestive  of  tuber- 
cular deposit 


tis;  tubercles  in  the  lungs; 
and  the  pressure  of  aneuris- 
mal or  other  tumours. 


-By  anything  which  alters  the  density  of- 
the  lung  tissue,  produces  alterations 
in  the  calibre  of  the  air-passages,  or 
affects  the  dryness  of  the  bronchial 
mucouji  membrane 

By  whatever  leads  to  condensation  of  the" 
vesicular  structure  of  the  lungs  and 
the  transmission  of  sound  from  the 
larger  bronchi,  or  from  any  other  space 
or  cavity  in  the  chest.  The  lower  types 
of  it  are  connected  with  the  existence 
of  small  spaces — whether  bronchi  or 
vomica',  in  the  pulmonary  tissue — 
surrounded  by  consolidated  tissue ;  the 
more  highly  developed  forms,  with 
large  spaces,  having  good  sound-rc- 

.   fleeting  walls 

ty  whatever,  under  the  conditions  pro-~ 
ductive  of  hollow  breathing,  imparts 
excessive  tension  and  increased  sound- 
reflecting  power  to  the  walls  of  the  air- 
containing  space 


rThe  first  stage  of  bronchitis; 
Not  confined  to  any  portion  of  the  |     dilatation  of  the  bronchi ; 
chest;  most  significant  at  the  J     and  pulmonary  consolidation, 
apices  of  the  lungs  in  the  early  ]     whether  from  the  deposit  of 
stage  of  phthisis  tubercle,   inflammation,  or 

1-    any  other  cause. 


May  occur  abnormally  in  any  por-  a 
tion  of  the  chest 


In  pulmonary  consolidation, 
from  whatever  cause  arising ; 
the  presence  of  enlarged 
bronchi  or  tuberculous  cavi- 
ties; and  the  existence  of 
pneumothorax,  with  a  fistu- 
lous opening  between  tho 
.   lung  and  the  pleural  cavity. 


.The  posterior  and  inferior  portions, 
of  the  chest 


-Pneumonic  hepatization;  tu- 
berculous cavities,  with  tense 
walls ;  pneumothorax,  with  n 
fistulous  communication  be- 
tween the  lung  and  the  pleu- 
ral cavity. 
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CHAPTER  VIII. 

ON  THE  RESONANCE  OF  THE  VOICE  IN  HEALTH  AND  DISEASE  

BRONCHOPHONY,  PECTORILOQUY,  AND  ^GOPHONY  ;  AND  ON 
THE  DOCTRINE  OF  CONSONANCE  AS  APPLIED  TO  SOUNDS 
EMANATING  FROM  THE  CHEST  ;  AUTOPHONY  ;  AND  TUSSIVE 
RESONANCE. 

Auscultation  of  the  voice,  as  transmitted  through  the  chest- 
walls,  is  another  method  of  obtaining  information  as  to  the  con- 
dition of  the  lungs  and  their  investing  membrane.  Varying  in 
pitch  according  to  the  varying  action  of  the  muscles  which  regulate 
the  larynx,  the  sounds  formed  by  the  vibrations  of  the  vocal  cords 
are  propagated,  not  only  upwards  through  the  mouth,  but  down- 
wards through  the  bronchi  into  the  air-cells  of  the  lungs.  Ac- 
cordingly, if  the  ear  be  applied  directly  to  the  chest-walls,  or  if 
the  stethoscope  be  used  as  a  medium  of  conduction,  the  voice 
sounds  may  be  heard  reverberating  in  the  chest.  And  just  as 
might  have  been  expected  a  priori,  it  is  found  that  their  character 
is  not  necessarily  proportioned  to  the  loudness  of  the  voice,  but, 
cceteris  paribus,  depends  on  the  condition  of  the  air-passages  and 
of  the  surrounding  pulmonary  structure.  Thus  it  becomes 
evident  that  if  we  make  ourselves  familiar  with  the  sound  of  the 
voice  as  heard  in  the  different  portions  of  a  healthy  chest,  and  can 
discover  the  conditions  which  lead  to  an  alteration  in  its  character, 
auscultation  of  the  voice  will  furnish  a  valuable  index  to  the  ex- 
istence of  various  forms  of  disease. 

The  first  points  to  be  determined  are  the  peculiai-ities  of 
character  belonging  to  the  vocal  resonance  during  health  in 
different  portions  of  the  respiratory  tract,  and  the  mechanism  or 
precise  local  conditions  to  which  these  peculiarities  are  at- 
tributable. 


Health  and  Disease. 
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U  the  stethoscope  be  applied  over  the  larynx  of  a  healthy 
person  while  speaking,  the  voice  will  be  transmitted  through 
the  instrument  to  the  ear  with  greater  force  and  loudness  than 
it  reaches  the  other  ear,  inasmuch  as  in  the  one  case  the  sound 
is  concentrated  within  the  narrow  tube — the  larynx — to  which  the 
stethoscope  is  applied,  and  in  the  other  is  diffused  in  a  large 
space,  and  thereby  necessarily  loses  in  intensity.  This  resonance 
of  the  voice  is  termed  natural  laryngophony,  while  that  which  is 
heard  along  the  trachea,  whether  in  the  mesian  line  in  front  or  at 
the  lateral  parts  of  the  neck,  and,  to  some  extent,  even  over  the 
spinous  processes  of  the  vertebra  behind,  is  called  natural  tracheo- 
phony.  In  laryngophony  and  tracheophony  the  voice  seems  not 
only  to  be  produced  but  to  be  concentrated  immediately  beneath 
the  stethoscope,  and  conveys  the  impression  of  passing  through 
the  instrument  so  as  to  strike  directly  and  forcibly  on  the  ear. 

At  the  upper  part  of  the  sternum  and  on  the  posterior  surface 
of  the  chest,  between  the  spines  of  the  scapulse,  where  the  larger 
bronchi  are  given  off,  the  voice  is  heard  less  loud,  less  concentrated, 
and  less  distinctly  articulated  ;  it  appears  to  be  produced  at  a  greater 
distance,  to  be  more  diffused,  and  to  strike  less  directly  against  the 
ear,  so  that  the  words  seem  to  be  at  the  end  of  the  instrument 
instead  of  passing  through  it  into  the  ear.  This  being  the  sort  of 
vocal  resonance  heard  over  the  larger  bronchial  tubes,  is  termed 
natural  bronchophony. 

Over  smaller  bronchi  the  articulation  is  still  more  imperfect, 
and  the  resonance  is  considerably  weaker  and  less  concentrated, 
whilst  over  the  whole  of  the  parietes  of  the  chest  under  which  lies 
the  vesicular  structure  of  the  lung  the  vocal  resonance  is  even 
more  diffused,  is  no  longer  articulated,  and,  in  fact,  does  not 
amount  to  more  than  an  obscure  buzzing  or  humming.  Even 
this  buzzing  is  sometimes  absent. 

But  there  are  other  modifications  which  require  notice.  As  a 
general  rule,  vocal  resonance  is  most  distinct  in  thin  persons,  and 
is  obscure  or  indistinct  in  persons  whose  chests  are  well  covered 
(  with  fat  and  muscle,  and  in  whom  consequently  an  imperfect 
conducting  medium  is  interposed  between  the  sound  and  the  ear  of 
the  observer ;  it  is  strongest  when  the  voice  is  grave  or  low  toned  ; 
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clearest  and  most  distinctly  articulated  when  it  is  sharp  or  of  a 
high  pitch;  it  is  louder  in  front  than  behind,  except  just  in  the 
interscapular  regions  over  the  root  of  the  main  bronchi,  and  is 
more  developed  in  the  upper  than  in  the  lower  parts  of  the  chest  • 
it  is  more  intense  on  the  right  side  than  on  the  left,  especially 
under  the  clavicles  and  in  the  interscapular  regions,  and  it  varies 
greatly  in  intensity  in  healthy  persons  apparently  of  the  same 
physical  development, — a  fact  analogous  to  the  greater  intensity 
of  the  respiratory  murmur  in  some  persons  than  in  others,  and, 
like  that,  attributable,  I  believe,  to  variations  in  the  relative  size 
of  the  pulmonary  and  circulatory  apparatus,  and  to  the  consequent 
greater  or  less  degree  of  pulmonary  expansion.  To  such  an  extent, 
however,  does  this  hold  good  that  in  some  perfectly  healthy 
persons  the  vocal  resonance  over  the  vesicular  structure  of  the 
lungs  is  louder  than  it  is  in  others  equally  healthy  and  of  the  same 
physical  development,  over  moderate  sized  bronchi;  whilst  in 
others,  again,  apparently  under  similar  physical  conditions,  the 
voice  sounds  will  be  either  altogether  inaudible  or  will  be  heard 
only  as  an  indistinct  humming. 

It  is  obvious,  then,  that  no  correct  inference  as  to  the  condition 
of  the  lungs  can  be  drawn  merely  from  the  character  of  the  vocal 
resonance  in  any  given  case  :  in  other  words,  there  is  no  standard 
of  health  in  this  respect.  The  vocal  resonance,  which  may  be 
either  weak  or  exaggerated,  if  judged  of  by  an  average  standard, 
may  be  perfectly  normal  in  the  case  in  question,  and  cannot  be  re- 
garded as  indicative  of  disease,  unless  it  be  found  to  vary  at 
different  periods.  So,  too,  its  character  in  any  given  portion  of 
the  chest  cannot  of  itself  afford  trustworthy  evidence  of  mischief ; 
it  is  only  by  comparison  of  corresponding  parts  on  both  sides  of 
the  chest,  due  allowance  being  made  for  the  difference  which 
naturally  exists  between  them,  that  any  satisfactory  conclusion 
can  be  arrived  at. 

Further,  as  the  resonance  is  found  to  vary  with  the  pitch 
and  tone  of  the  voice,  it  is  essential,  with  a  view  to  trustworthy 
conclusions,  that  the  same  word,  or  series  of  words,  should  be 
repeated  in  a  monotonous  manner;  and  as  the  use  of  different 
words  gives  rise  to  marked  modifications  in  the  character  of  the 
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vocal  resonance  and  is  apt  to  confuse  the  ear,  it  is  advisable  to 
direct  the  patient  to  repeat  a  single  word,  such  as  "twenty," 
rather  than  to  count  one,  two,  three,  four,  as  is  sometimes  recom- 
mended. The  louder  the  patient's  utterance  the  greater,  ceteris 
paribus,  the  intensity  of  the  vocal  resonance,  and,  therefore,  as 
a  general  rule,  he  should  be  directed  to  speak  in  a  full,  clear  voice, 
averting  his  head  from  the  auscultator.  The  stethoscope  should  be 
applied  to  the  chest- walls  firmly  but  lightly;  if  too  much  pressure 
be  made,  vibration  will  be  checked,  and  the  vocal  resonance  will  be 
diminished,  whereas,  if  the  pressure  be  not  sufficient  to  keep  the 
instrument  in  firm  apposition  with  the  integuments,  a  tremulous, 
bleating  character  may  be  imparted  to  the  resonance,  and  may 
lead  the  inexperienced  to  an  incorrect  diagnosis. 

These  points,  then,  being  borne  in  mind,  I  will  endeavour  to 
describe  the  various  modifications  of  vocal  resonance  which  are 
met  with  in  disease,  and  to  point  out  their  causes  and  precise 
clinical  significance. 

It  may  be  stated  generally  that  the  natural  vocal  resonance, 
without  material  alteration  in  its  quality,  may  be  either  increased 
or  diminished  in  any  and  every  portion  of  the  respiratory  tract, 
and  that  this  increase  or  diminution  of  intensity  is  attributable  to 
the  physical  condition  of  the  parts  whence  the  sound  passes  to  the 
ear.  But  further,  the  quality  of  the  resonance  may  be  altered,  as 
well  as  its  intensity,  and,  instead  of  the  natural  voice  sound,  there 
may  be  a  ringing,  squeaking,  quavering,  or  bleating  resonance  of  a 
metallic  or  an  amphoric  character.  These  varieties  are  attributable 
to  differences  in  the  physical  condition  of  the  thoracic  viscera. 
Placed  in  a  tabular  form,  the  varieties  of  abnormal  vocal  resonance 
may  be  arranged  as  follows  : 


Class. 


Variety. 
Weak  or  feeble. 


Synonym. 


Vocal  Resonance 
in  disease. 


Simple  increase. 
Bronchophonic  .  (Bronchophony). 
Pectoriloquous  .  (Pectoriloquy). 
Amphoric. 

iEgophonic    .   .  (sEgophony). 


or  absent. 


-Increased 


* 
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In  either  of  the  four  last-named  varieties,  the  resonance  may 
be  of  a  metallic,  ringing  character. 

The  varieties  included  under  the  class  of  "  diminished  reso- 
nance" require  little  explanation.  They  are  characterised  by 
nothing  more  than  weakness  or  diminution  in  the  force  or  intensity 
of  the  resonance,  and  are  met  with  of  every  degree  of  feebleness. 
Sometimes,  though  weak,  the  resonance  remains  clear ;  sometimes 
an  indistinct  humming  only  is  heard ;  and  at  others,  again,  the 
sound  of  the  voice  fails  altogether  to  reach  the  surface  of  the  chest. 
But,  whether  the  resonance  be  altogether  absent,  or  be  only 
diminished  in  intensity,  the  cause  of  the  alteration  is  in  either 
case  the  same,  viz.,  either  weakness  of  the  voice,  or  the  occurrence 
of  some  physical  change  in  the  parts  beneath  the  stethoscope  cal- 
culated to  interfere  with  the  transmission  of  the  vocal  vibrations. 
This,  of  course,  may  vary  in  different  cases.  Sometimes  bron- 
chitis, with  copious  secretion,  will  lead  to  diminished  resonance  by 
obstructing  the  bronchi;  tumours  pressing  upon  the  main  bron- 
chus will  give  rise  to  a  similar  result ;  sometimes  the  same  effect 
will  be  produced  by  extensive  pulmonary  solidification,  whether 
pneumonic,  tuberculous,  or  cancerous, — consolidation  so  extensive, 
that  the  small  stream  of  air  which  the  lungs  still  admits  is  unable 
to  throw  the  solid  matter  into  vibration ;  sometimes  by  the  presence 
of  cavities  which  have  not  a  free  communication  with  the  bronchi ; 
sometimes  by  emphysema ;  and  at  others  by  tumours  external  to 
the  lungs,  or  by  a  thin  layer  of  fluid  in  the  pleura.  Each  of  these 
causes,  if  proceeding  beyond  a  certain  extent,  may  not  only  impair, 
but  altogether  prevent  the  transmission  of  the  voice  sounds  to  the 
surface ;  but  entire  absence  of  the  vocal  resonance  is  most  com- 
monly produced  by  extensive  pleuritic  effusion,  pneumothorax,  or 
the  presence  of  very  large  tumours  lying  between  the  lung  and 
the  surface  of  the  chest. 

Increased  resonance  is  a  subject  which  requires  more  detailed 
consideration.  It  is  always  referable  to  one  of  two  causes — either 
to  consolidation  of  the  lung  tissue  around  the  air-tubes,  whereby 
the  diffusion  of  the  local  vibrations  through  the  ultimate  ramifi- 
cations of  the  bronchi  and  the  air-vesicles  is  prevented,  the  sound 
reflecting  power  of  the  tubes  is  increased,  and  the  pulmonary 
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parenchyma  is  rendered  more  homogeneous,  and  a  better  con- 
ductor of  the  vocal  vibrations  to  the  surface  of  the  chest  ;*  or 
else  to  dilatation  of  the  bronchi,  or  the  formation  of  abnormal 
spaces  in  the  lungs  capable  of  concentrating  and  reflecting  sound 
with  unusual  intensity.  In  either  case  the  condition  specified  may 
exist  to  a  greater  or  less  degree,  and,  ccetei'is  paribus,  the  intensity 
and  precise  character  of  the  vocal  resonance  will  vary  to  a  corre- 
sponding extent  j  so  that  in  different  cases  or  at  different  periods 
of  the  disease,  or  in  different  parts  of  the  chest  in  the  same  case 
and  at  the  same  period,  every  possible  variety  of  tone  may  be  met 
with,  from  the  slightest  augmentation  of  the  natural  voice  sounds 
up  to  the  loudest  and  most  intensely  developed  form  of  increased 
vocal  resonance.  Five  varieties,  however,  may  be  distinguished,  as 
being  sufficiently  distinctive,  and  having  each  its  own  practical 
significance.  The  vocal  resonance  may  be  simply  increased;  the 
voice  sounds,  unaltered  in  quality,  may  be  heard  louder  than 
natural,  but  diffused  over  the  surface  of  the  chest,  just  as  they  are 
in  health ;  or,  2ndly,  their  quality  as  well  as  their  intensity  may 
be  altered,  and  they  may  be  heard  louder  and  clearer  than  natural, 
not  distinctly  articulated,  and  not  appearing  to  pass  through  the 
stethoscope  into  the  ear,  but  concentrated  as  it  were  beneath  the 
stethoscope  (bronchophonic  resonance) ;  or,  3rdly,  they  may  be 
clearer  and  more  distinctly  articulated  than  natural,  and  may  ap- 
pear to  be  concentrated  in  the  greatest  degree,  and  to  pass  through 
the  stethoscope  directly  into  the  ear,  producing,  when  loud,  a 
painful  concussion  on  the  ear  of  the  observer  (pectoriloquous  reso- 

*  In  speaking  of  consolidation  and  consequent  increased  homogeneity  aa  a  cause  of 
increased  vocal  resonance,  I  would  confine  the  observation  to  those  cases  in  which  the 
effused  matter  is  of  an  elastic  vibratile  nature ;  for  the  presence  of  non-elastic  material 
in  the  lung  may  actually  diminish  or  altogether  abrogate  its  voice-conducting  power. 
This  may  be  tried  experimentally  by  injecting  one  lung  with  size  or  some  other 
elastic  material,  and  another  with  tallow  or  other  non-elastic  matter,  and  then  listen- 
ing through  a  stethoscope  applied  to  one  part  of  the  lung,  whilst  a  second  person 
speaks  through  a  stethoscope  applied  to  another  part  of  the  same  lung.  The  differ- 
ences observable  between  the  voice-conducting  power  of  the  lung,  according  as  it  is 
solidified  by  one  material  or  another,  will  then  be  strikingly  apparent.  I  have  re- 
peated this  experiment  with  a  variety  of  materials;  and  I  entertain  no  doubt  that 
the  varying  sound-conducting  power  of  different  lungs,  apparently  equally  condensed, 
is  attributable  to  the  varying  elasticity  of  the  matter  to  which  their  consolidation 
is  due. 
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nance) ;  or,  4thly,  they  may  be  loud,  and  of  a  metallic,  ringing 
character,  imperfectly  or  not  at  all  articulated,  not  transmitted 
forcibly  through  the  stethoscope,  and  conveying  the  impression  of 
being  produced  in  a  large  hollow  space  bounded  by  tense  walls 
(amphoric  resonance) ;  or,  again,  5thly,  they  may  be  of  a  tremu- 
lous, bleating,  or  quavering  character,  forming  a  sort  of  Punchi- 
nello voice,  synchronous  with,  but  of  a  higher  pitch  than  the  voice 
of  the  patient,  or  else  following  it  like  a  feebly  whispered  echo, 
and  rarely  traversing  the  stethoscope  (segophonic*  resonance). 

Now  the  first  of  these  five  varieties  of  increased  vocal  resonance, 
or  that  in  which  the  voice  sounds  unaltered  in  quality,  and  diffused, 
as  usual,  over  the  surface  of  the  chest,  are  heard  louder  and  of 
greater  intensity  than  natural,  is  met  with  whenever  anything 
occurs  to  prevent  the  diffusion  of  the  vocal  vibrations  through  the 
smaller  ramifications  of  the  bronchi  and  the  pulmonary  vesicles, 
and  to  increase  the  homogeneity  and  vibratile  power  of  a  superficial 
portion  of  lung,  the  larger  bronchi  of  which  remain  pervious.  The 
obstruction  to  the  diffusion  of  the  vocal  vibrations  increases  the 
number  and  strength  of  the  vibrations  in  the  bronchi  which  are 
still  pervious,  and  the  density  of  the  surrounding  tissue  renders 
the  bronchial  tubes  capable  of  reflecting  sound  more  strongly  than 
usual ;  whilst  the  increased  homogeneity  of  the  pulmonary  tissue 
favours  the  transmission  of  the  sound  to  the  chest-walls,  and  so 
to  the  ear  of  the  observer.  The  conditions,  therefore,  under  which 
simple  increase  of  vocal  resonance  occurs,  are  slight  infiltration, 
whether  solid  or  semi-fluid,  of  the  lung-tissue,  as  from  tubercle, 
cancer,  pneumonia,  pulmonary  congestion,  and  slight  oedema  of 
the  lungs.  Indeed,  it  would  appear,  that  accoi'ding  as  consoli- 
dation takes  places  to  a  greater  or  less  extent,  so  the  resonance  of 
the  voice  increases,  until  it  ultimately  loses  the  character  of  simple 
increased  resonance,  and  acquires  that  of  the  second  variety. 

The  second  variety  (the  bronchophonic),  in  which  the  sounds 
are  heard  louder,  clearer,  and  more  vibratory  than  natural,  and 
concentrated,  as  it  were,  at  the  end  of  or  beneath  the  stethoscope, 
may  be  produced  by  anything  which  favours  the  transmission  to 
the  chest-walls  of  sound  emanating  from  spaces  of  larger  calibre 

*  Prom  (uyng,  the  genitive  of  ni£,  a  goat,  and  <j>wi>i],  voice. 
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than  the  small  bronchial  ramifications  usually  existing  on  the 
surface  of  the  lung.    Hence  it  may  arise  from  a  more  advanced 
stage  of  pulmonary  consolidation  than  that  which  gives  rise  to 
simple  increased  resonance;  from  partial  condensation  of  the 
pulmonary  tissue,  as  the  result  of  external  pressure ;  from  en- 
largement or  dilatation  of  the  bronchial  passages — a  condition 
usually  attended  by  thickening  and  induration  of  their  walls,  and 
by  condensation  of  the  surrounding  tissue  ;  from  the  presence  of 
small  empty  vomica?  in  the  lungs ;  from  large  cavities,  the  walls 
of  which  are  flaccid  or  irregular,  and  do  not  reflect  sound  strongly; 
and  from  dilatation  of  the  bronchi  and  distension  of  the  air-cells, 
in  certain  cases  of  vesicular  emphysema.    In  all  these  cases,  the 
air-containing  spaces  in  the  lungs  are  abnormally  large,  and  the 
resonance  emanating  therefrom  is  in  consequence  unusually  loud  ; 
or  else  the  occurrence  of  condensation  of  the  lung-tissue,  by  causing 
obliteration  of  the  air-vesicles  and  terminal  bronchi,  not  only 
checks  the  diffusion  of  the  vocal  vibration,  but  increases  the  sound- 
reflecting  power  of  the  bronchi,  intensifies  the  resonance,  and 
facilitates  the  transmission  of  sound  from  the  larger  bronchi  to 
the  surface  of  the  chest.    The  only  exception  is  when  the  extent 
and  degree  of  consolidation  are  such  that  the  vocal  vibrations 
conveyed  along  the  air-passages  which  are  still  pervious,  prove 
insufficient  to  throw  the  condensed  mass  into  vibration. 

The  third  variety  (the  pectoriloquous — the  chest  voice — from 
pectus,  a  chest,  and  loquor,  to  speak)— in  which  the  sounds  of 
the  voice  clearer,  more  ringing,  and  more  distinctly  articulated 
than  natural,  and  concentrated  in  the  highest  degree,  seem  to 
pass  directly  through  the  stethoscope  into  the  ear  of  the  observer 
— is  met  with  whenever,  coincidently  with  great  homogeneity  and 
elasticity  of  the  intervening  lung-tissue,  there  exist  near  the  sur- 
face of  the  chest  a  space  or  spaces  capable  of  concentrating  the 
voice  sounds,  and  reflecting  them  with  great  intensity.  It  matters 
not  what  the  nature  of  the  space— whether  a  bronchus  or  a  pneu- 
monic, tuberculous,  or  other  excavation;  the  only  conditions 
essential  to  the  production  of  pectoriloquous  resonance  are  those 
above  stated.  Its  peculiar  and  distinctive  character  is,  that  the 
merest  whisper  will  reach  the  car  clearly  and  distinctly  articu- 
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latcd.  Its  most  common  source  is  an  empty  tuberculous  exca- 
vation in  the  lungs ;  but  a  large  bronchus,  surrounded  by  con- 
densed lung,  is  not  an  infrequent  cause  of  it.  Pneumonic  abscess 
and  cancerous  excavations,  being  of  rare  occurrence,  are  quite 
exceptional  causes  of  the  phenomenon. 

The  fourth  variety  (the  "amphoric,"  from  amphora,  a  jar)  — 
in  which  the  sounds,  though  of  a  metallic  ringing  character,  do 
not  forcibly  traverse  the  stethoscope,  are  very  imperfectly,  if  at 
all  articulated,  and  convey  the  impression  of  being  produced  in  a 
large  hollow  space  bounded  by  tense  walls  —derives  its  name  from 
the  resemblance  of  the  sound  to  that  produced  by  speaking  into 
an  empty  jar.  It  is  met  with  most  commonly  in  cases  of  pneumo- 
thorax ;  but  it  may  also  arise  in  instances  of  large  tuberculous 
excavations  in  the  lungs,  especially  when  the  cavity  communicates 
freely  with  the  bronchi,  and  its  walls  are  thin,  smooth,  and  tense, 
and  adherent  to  the  anterior  parietes  of  the  chest. 

Now,  it  is  obvious  that  bronchophonic,  pectoriloquous,  and 
amphoric  resonance  are  merely  degrees  or  progressive  develop- 
ments of  one  and  the  same  phenomenon,  and  that  just  as  simple 
increased  resonance  is  a  gradual  transition  from  natural  reson- 
ance, so  simple  increased  resonance  may  pass  quite  gradually  into 
bronchophonic  resonance,  which  in  its  turn  may  merge  just  as 
gradually  into  pectoriloquous  or  even  into  amphoric  resonance. 
No  precise  line  of  demarcation  can  be  drawn  between  the  different 
varieties  beyond  those  already  described;  and  although  amphoric 
resonance  is  not  likely  to  be  mistaken  for  the  other  varieties,  it  is 
often  difficult  to  decide  whether  the  resonance  in  any  particular 
case  is  sufficiently  concentrated  to  deserve  the  title  of  broncho- 
phonic, or  whether,  again,  in  another  instance,  it  should  be  termed 
bronchophonic  or  pectoriloquous.  Fortunately,  therefore,  the 
decision  of  the  question  is  not  of  material  consequence ;  for  no 
positive  inference  can  be  drawn  as  to  the  condition  of  subjacent 
parts  simply  from  the  existence  of  one  or  other  variety.  They  all 
indicate  the  existence  of  large  air-containing  spaces  in  the  lungs, 
an  extraordinary  reflecting  power  in  the  walls  of  the  spaces  in 
which  the  air  is  contained,  and,  usually,  increased  homogeneity  of 
the  surrounding  lung-tissue ;  but,  except  in  extremely  well-marked 
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cases,  it  is  impossible,  from  the  vocal  resonance  alone,  to  decide 
even  approximately  whether  pcctoriloquous  resonance  emanates 
from  a  large  bronchus  surrounded  by  condensed  lung  tissue,  from 
a  dilated  bronchus,  or  from  a  vomica  in  the  lungs. 

Laennec  stated  that  pectoriloquous  resonance  is  a  certain  sign 
of  an  excavation  in  the  lung  substance,  and  even  in  the  present 
day  there  are  too  many  practitioners  who  so  regard  it,  and  thus 
are  led  into  errors  of  diagnosis.    Even  at  the  apex  of  the  lung, 
where  no  large  bronchus  exists,  it  is  not  of  itself  sufficient  to 
warrant  a  conclusion  as  to  the  existence  of  a  vomica,  for  loud 
pectoriloquous  resonance  may  be  transmitted  through  consolidated 
lung  from  a  large  neighbouring  bronchus.    When  its  character  is 
hollow,  ringing,  and  metallic,  the  presumption  is  strongly  in  favour 
of  such  a  cause,  though  the  evidence  derivable  merely  from  the 
sound  is  still  insufficient  to  decide  the  question.    Some  of  the 
most  strongly  marked  instances  of  loud,  ringing,  pectoriloquous 
resonance  I  ever  met  with  have  occurred  at  the  apex  of  the  lung 
m  connection  with  pneumonic  consolidation  of  the  upper  lobe; 
and  in  some  few  instances  I  have  observed  this  resonance  in  a 
strongly  developed  form  over  small  extra-pulmonary  tumours. 
Over  large  or  dilated  bronchi  surrounded  by  consolidated  lung  it 
is  by  no  means  of  unfrequent  occurrence. 

In  regard  to  the  less  developed  forms   of  increased  vocal 
resonance,  still  greater  uncertainty  exists.    Not  only  may  con- 
siderable increase  of  vocal  resonance,  whether  simple  or  broncho- 
phonic,  result  from  comparatively  slight  consolidation  of  the  lung, 
provided  such  consolidation  be  superficial  in  its  position ;  but,  on 
the  other  hand,  the  faintest  bronchophony  resonance— not  exceed- 
ing that  which  would  be  produced  under  certain  circumstances  by 
slight  pulmonary  consolidation,  may  result  from  a  cavity  even  of 
considerable  size,  provided  that  its  walls  are  thick,  flaccid,  and  irre- 
gular, and,  therefore,  incapable  of  reflecting  sound  strongly  ;  that 
it  still  contains  fluid;  or,  that  it  is  seated  deeply  in  the  chest',  with 
healthy  pervious,  imperfectly  conducting  lung  tissue  intervening 
between  it  and  the  surface.    Nay,  more,  if  its  communication  with 
the  bronchi  is  not  free,  vocal  resonance  may  be  inaudible  over  it, 
or,  if  occurring  at  all,  may  be  transitory  and  intermittent;  so  that,' 
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on  the  one  hand,  the  presence  of  pcctoriloquous  or  bronchophonic 
resonance  does  not  afford  proof  of  a  cavity  in  the  lung,  neither 
does  its  absence  furnish  evidence  of  the  non-existence  of  a  cavity. 

In  some  instances,  however,  the  character  of  the  sound  and  the 
conditions  under  which  it  is  heard  suffice  to  indicate  with  tolerable 
certainty  the  source  of  the  abnormal  resonance.  Thus,  if  at  the 
apex  of  the  lung  the  vocal  resonance  be  hollow,  ringing,  and 
metallic,  and  a  mere  whisper  proves  markedly  pcctoriloquous,  and 
passes  through  the  stethoscope  into  the  ear,  clearly  and  distinctly 
articulated,  there  can  be  little  doubt  that  the  sound  emanates  from 
an  empty  space  occupying  a  very  superficial  position  in  the  chest, 
having  a  free  communication  with  the  bronchi,  and  bounded  by 
thin,  tense,  elastic  walls,  capable  of  concentrating  and  reflecting 
sound.  From  no  other  sort  of  space,  and  from  no  space  in  any 
other  position,  could  a  hollow,  ringing,  pectoriloquous  resonance  be 
conveyed  to  the  ear  under  such  circumstances ;  and  as  no  such 
space  exists  naturally  in  such  a  position  in  the  lungs,  it  is  fan- 
to  conclude  that  the  sound  in  question  emanates  from  a  vomica. 

Some  assistance  in  determining  the  cause  of  increased  resonance 
may  be  derived  in  many  instances  from  an  investigation  of  the 
extent  of  area  over  which  the  abnormal  sound  can  be  heard. 
When  it  is  of  very  limited  extent  and  sharply  defined,  it  probably 
results  from  a  dilated  bronchus,  from  a  small  vomica  in  the  lnngs, 
or  from  the  pressure  of  a  small  extra  pulmonary  tumour;  whereas 
when  it  is  more  extensive,  and  may  be  traced  over  a  considerable 
portion  of  the  chest,  it  is  more  probably  due  to  pulmonary  infiltra- 
tion, whether  pneumonic,  tuberculous,  or  cancerous,  and  a  gradual 
diminution  in  its  intensity  will  be  perceptible  as  the  stethoscope 
is  carried  along  the  surface  of  the  chest  towards  the  healthy 
portions  of  the  lung.    A  loud  hollow  metallic  resonance,  whether 
bronchophonic  or  pectoriloquous,  if  heard  over  an  extended  area, 
is  almost  necessarily  derived  from  large  bronchi  surrounded  by  con- 
solidated lung.   The  only  other  source  of  it  is  an  enormous  cavity. 

There  are  some  peculiarities  attendant  on  the  more  highly 
developed  forms  of  increased  vocal  resonance  which  deserve  a 
passing  notice,  not  on  account  of  any  practical  value  which  at- 
taches to  them,  but  in  consequence  of  a  theory  which  has  been 
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founded  upon  them  by  Skoda  and  his  followers.*    I  allude  to  the 
fact  that,  in  certain  instances,  the  voice  heard  through  the  stetho- 
scope applied  to  the  chest-walls  is  as  loud  if  not  louder  than  the 
voice  heard  in  the  same  manner  over  the  larynx  or  trachea.  Thus, 
when  the  cylinder  is  applied  over  a  cavity  in  the  lungs,  the  voice 
occasionally  seems  louder,  and  strikes  with  greater  intensity  on 
the  ear  than  it  does  when  auscultated  over  the  larynx,  which  is  its 
seat  of  production.    What,  then,  is  the  cause  of  this  reinforce- 
ment of  the  voice  ?    It  is  not  my  intention  to  discuss  the  question 
fully,  inasmuch  as  it  is  one  which  requires  lengthened  consideration, 
and  does  not  lead  to  any  practical  result;  but  a  few  remarks  on 
bronchophonic  resonance  may  not  be  out  of  place.    First,  then,  it 
may  be  stated  that  Laennec  attributed  the  variations  perceived  in 
the  strength  and  clearness  of  the  thoracic  voice  to  variations  in 
the  sound-conducting  power  of  the  lung  tissue.    He  considered 
that  lung  tissue  in  its  normal  condition,  being  non-homogeneous, 
is  a  bad  conductor  of  sound,  and  that,  infiltrated  or  condensed, 
and  thereby  rendered  more  homogeneous,  its  sound-conducting 
power  is  increased ;  and  that  to  such  increased  homogeneity  and 
consequent   increased   sound-conducting   power  bronchophonic 
resonance  is  really  attributable.    But  I  have  shown  by  direct  ex- 
periments that  the  increase  of  homogeneity  of  the  lung  tissue, 
resulting  from  consolidation,  will  not  lead  to  increased  sound-con- 
ducting power  in  the  lung,  unless  the  consolidating  matter  be 
elastic  or  vibratile ;  and  even  if  it  were  otherwise,  it  is  obvious 
that  mere  consolidation  or  increase  of  homogeneity  will  not  serve 
to  explain  the  positive  reinforcement  or  intensification  of  the  voice, 
which  is  met  with  in  certain  instances  of  disease;  neither  will  it 
suffice  to  explain  the  difference  in  pitch  which  is  sometimes 
observed  between  the  bronchophonic  and  laryngeal  voice.  Some 
further  explanation  must  therefore  be  sought.    Skoda,  blinded  by 
the  result  of  imperfect  experiments  on  the  dead  body,  and  in 
defiance  of  many  facts  observed  in  the  living,  assertsf  "that 
sound  is  heard  somewhat  further  through  healthy  than  through 
hepatized   lung;"    and  maintaining  that   "variations   in  the 

*  Whatever  is  here  stated  relative  to  the  cause  of  increased  vocal  resonance,  applies 
equally  to  the  .ntensification  of  tussive  resonance  and  the  respiratory  sounds 
t  Skoda,  loc.  cit.,  p.  39. 


116 


The  Resonance  of  the  Voice  in 


strength  and  clearness  of  the  thoracic  voice  cannot  be  explained 
by  the  differences  in  the  sound-conducting  power  of  normal  and 
abnormal  lung  parenchyma/'  rejects  Laennec's  theory  in  toto,  and 
substitutes  for  it  the  doctrine  of  consonance — a  doctrine  at  once 
fanciful  and  inconsistent  with  acknowledged  facts.  Not  content 
with  drawing  attention  to  the  possible  increase  of  the  voice  sounds 
by  consonance,  under  certain  rare  and  exceptional  conditions,  the 
Viennese  professor  confidently  proclaims  that  consonance  is  a 
principle  of  general  application  in  the  intensification  of  sounds 
audible  on  the  chest-walls,  and  that  bronchophonic  resonance  and 
other  phenomena,  which  Laennec  attributed  to  the  varying  con- 
ducting power  of  healthy  and  diseased  lung  substance,  are  ex- 
plicable only  under  this  supposition.  But  those  persons  who  are 
familiar  with  the  laws  of  sound,  must  be  aware  that  the  conditions 
essential  to  the  production  of  consonance  must  be  necessarily  of 
rare  occurrence  in  the  air  within  the  bronchi ;  and  those  who  will 
observe  carefully  the  phenomena  attendant  upon  the  sounds  which 
Skoda  has  designated  "  consonating,"  will  soon  perceive  that  they 
commonly  present  characters  which  are  quite  inconsistent  with 
the  recognised  acoustic  phenomena  of  consonance*  Therefore, 
without  denying  that  consonance  is  sometimes  instrumental  in 
intensifying,  or  reinforcing  the  vocal  resonance,  I  am  satisfied  that 
it  cannot  often  prove  so,  and  that  it  is  quite  inadequate  to  explain 
the  occurrence  of  bronchophonic  resonance  under  ordinary  cir- 
cumstances. 

What,  then,  is  the  cause  of  the  phenomenon  ?  When  it  occurs 
in  connection  with  consolidated  lung,  I  believe  it  to  be  referable 
mainly  to  three  causes — 1st,  the  non-diffusion  of  the  vocal 
vibrations,  which  results  from  the  consolidation  of  the  pulmonary 
vesicles  and  terminal  bronchi ;  2nd,  the  increased  power  possessed 
by  tbe  bronchi  which  are  surrounded  by  condensed  lung  tissue  of 
reflecting,  and  thereby  intensifying  the  sound  as  heard  by  the  ear  j 
3rd,  the  increase  of  conducting  power  acquired  by  the  pulmonary 
parenchyma  under  certain  conditions  of  consolidation  and  homo- 
geneity. The  effect  of  consolidation  in  preventing  the  diffusion 
and   consequent   weakening  of  the   vocal  vibrations,   and  in 

*  For  an  excellent  disquisition  on  the  facts  bearing  upon  Skoda's  doctrine,  see 
Walshe,  loc.  cit.,  pp.  142  to  152. 
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augmenting  the  reflecting  power  of  the  air-passages,  and  thereby 
of  inducing  concentration  and  intensification  of  the  voice  sounds, 
must  be  obvious  to  all  who  consider  the  question ;  and  although  it 
is  possible  to  conceive  consolidation  to  result  from  infiltrated 
material  of  such  an  inelastic  nature  as  to  deaden  all  vibration,  and 
to  hinder,  rather  than  facilitate  the  transmission  of  the  voice 
sound  to  the  surface  of  the  chest;  nay  more,  though  observation 
and  experiment*  clearly  prove  that  infiltrated  matter  does  vary 
greatly  in  its  vibratile  power,  and,  therefore,  in  its  powers  of 
transmitting  the  voice — there  is,  nevertheless,  abundant  evidence 
to  establish  a  vast  increase  in  the  conducting  power  of  lung  in 
certain  stages  of  condensation  and  homogeneity.f 

But  other  circumstances  are  necessary  to  explain  the  positive 
intensification  or  reinforcement  of  the  voice,  which  is  often  heard 
over  vomicee,  dilated  bronchi,  &c,  and  also  the  difference  of  pitch 
observable,  in  some  instances,  between  the  laryngeal  and  thoracic 
voice.    Here  other  causes  come  into  operation  which,  as  regards 
the  lungs,  must  be  regarded  as  exceptional.    I  refer  to  those 
sources  of  increased  or  modified  sound  which  are  known  as  con- 
sonance, unison  resonance,  and  echo.    I  quite  agree  with  Dr. 
T\  alshe  in  believing  that  each  of  these  agencies  may  come  into 
play  in  the  intensification  of  the  voice  sounds,  under  different 
conditions  of  the  thoracic  organs ;  but  I  am  convinced  that  the 
two  latter  are  those  to  which  the  phenomenon  is  most  commonly 
attributable.    For  although  it  is  conceivable  that  consonance 
should  occur  under  certain  rare  and  exceptional  conditions,  the 
laws  which  regulate  its  production  are   such  as  to  render  its 
frequent  occurrence  in  the  lungs  well  nigh  impossible ;  whereas, 
unison  resonance  and  echo  may  readily  occur  in  many  states  of 
the  pulmonary  apparatus.    Those  who  are  curious  in  this  matter, 
may  refer  to  Dr.  Walshe's  pages,  where  the  subject  is  fully  dis- 
cussed; and  therefore,  without  going  further  into  the  matter,  I 
will  merely  reiterate  my  opinion,  that  bronchophonic  resonance  is 
ordinarily  referable  to  the  three  causes  already  specified,  viz.,  non- 

*  See  Note,  p.  109. 

t  Dr.  Scott  Alison  has  pointed  out  that  the  increase  of  vocal  resonance  as  heard 
through  a  stethoscope  over  solidified  lungs  is  partly  due  to  the  fact  that  sonorous 
v.brat.ons  are  transmuted  more  readily  from  solids  to  solids  than  from  air  to  solids 
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diffusion  of  the  vocal  vibrations  consequent  on  the  obstructed 
condition  of  the  air-cells  and  the  terminal  bronchi;  increased 
reflecting  power  of  the  bronchi  j  and  augmented  conducting  power 
of  the  lung:  but  that  where  its  intensity  exceeds  that  of  the 
laryngeal  voice,  or  its  pitch  differs  from  that  of  the  laryngeal  voice, 
echo,  or  unison  resonance,  or  both  combined,  are  usually  con- 
cerned in  modifying  the  phenomenon.  Probably  echo  is  the 
cause  of  its  unusual  intensification  in  certain  examples  of  pulmo- 
nary consolidation,  and  unison  resonance  in  cases  of  emphysema, 
whilst  unison  resonance  and  echo  combine  to  produce  the  effects, 
in  certain  instances  of  vomicae  in  the  lungs.  True  consonance  can 
only  come  into  play  when  "the  tones  of  the  laryngeal  voice 
chance  to  bear  a  certain  mathematical  relationship  to  the  funda- 
mental note  of  a  resounding  space  in  the  chest." 

The  fifth  variety  of  increased  vocal  resonance  (the  segophonic), 
or  that  in  which  the  voice  as  heard  on  the  chest-walls,  is  of  a 
tremulous,  bleating,  or  quavering  character,  forming  a  sort  of 
nasal  Punchinello  voice,  is  closely  allied  to  bronchophonic  re- 
sonance, being  in  fact  nothing  else  than  ordinary  bronchophonic 
resonance  modified,  and  rendered  tremulous  in  its  character.  It 
is  clear  in  tone,  superficial  in  situation,  and  usually  synchronous 
with  the  patient's  voice,  though  sometimes  following  immediately 
after  it,  resembling  a  weak,  bleating,  silvery  echo,  vibrating  as  it 
were  on  the  surface  of  the  lungs ;  it  is  usually  of  a  higher  pitch 
than  the  natural  voice,  and  is  not  produced  by  every  word,  even 
though  pronounced  with  equal  force  and  with  the  same  pitch ;  it 
rarely  traverses  the  stethoscope ;  is  usually  persistent ;  and  though 
seldom  continuing  for  longer  than  a  few  days,  may  endure  for  a 
period  of  several  weeks.  It  is  most  commonly  heard  at  the  lower 
and  posterior  parts  of  the  chest,  in  the  vicinity  of  the  larger 
bronchi,  is  audible  over  a  very  limited  surface,  and  is  often  con- 
fined to  a  small  space  near  the  inferior  angle  of  either  scapula. 
Sometimes,  however,  it  extends  to  the  nipple  in  front,  and  occa- 
sionally may  be  traced  rising  gradually  in  the  chest  until  it  is 
heard  at  the  very  apex  of  the  lung.  Further,  it  is  capable  in  some 
instances  of  being  altered  in  position,  or  even  temporarily  got  rid 
of  by  a  change  in  the  posture  of  the  patient. 
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The  cause  of  regophonic  resonance  has  proved  a  fertile  source  of 
theory  and  conjecture.  Practically,  this  resonance  is  usually  found 
as  an  accompaniment  of  effusion  into  the  pleural  cavity ;  is  most 
marked  when  the  fluid  is  small  in  quantity ;  rises  higher  in  the 
chest  with  the  progress  of  effusion,  and  is  only  heard  about  on  a 
level  w  ith  its  surface ;  disappears  when  a  large  quantity  of  fluid 
has  accumulated,  and  returns  when  absorption  of  the  fluid  has 
proceeded  to  a  certain  extent.  Hence  Laennec  concluded  that  its 
presence  is  characteristic  of  a  thin  layer  of  fluid  in  the  cavity  of 
the  pleura,  and  suggested  that  its  peculiar  character  is  sufficiently 
accounted  for  by  flattening  of  the  bronchi  as  a  result  of  compres- 
sion, and  by  the  vibration  of  the  thin  layer  of  effused  fluid.  This 
opinion  he  fortified  by  reference  to  the  peculiar  character  of  the 
sound  produced  by  the  flattened  mouth-pieces  of  the  bassoon  and 
oboe,  which  he  considered  to  be  represented  by  the  flattened 
bronchi,  and,  further,  by  the  experiment  of  listening  to  the  voice 
through  a  bladder  half  filled  with  water  placed  on  the  interscapular 
region  of  healthy  persons  where  natural  bronchophony  is  very 
intense — a  contrivance  which  he  said  imparted  to  the  vocal  reson- 
ance a  tremulous  aggophonic  character.  But  even  admitting  the 
flattening  of  the  bronchi  suggested  by  Laennec  (and  its  existence  is 
more  than  problematical),  such  flattening  cannot  be  regarded  as 
analogous  to  the  mouth-piece  of  a  clarionet,  which  contains  a  thin 
vibrating  plate;  and  the  experiment  of  listening  to  the  voice 
through  a  half-filled  bladder  has  not  succeeded  in  the  hands  of 
others.  I  have  listened  through  a  bladder  half  filled  with  water, 
applied  not  only  over  the  interscapular  regions,  but  over  the  larynx 
and  trachea  where  vocal  resonance  is  most  intense,  and  have 
uniformly  failed  in  obtaining  a  modification  of  the  voice  sounds  in 
any  degree  resembling  Laennec' s  aegophony.  Nor  have  I  been 
singular  in  the  fadure  of  my  attempts  to  obtain  the  effect  spoken 
of  by  Laennec.  Dr.  Davies  and  other  experimentalists  in  this 
country  and  on  the  Continent  have  arrived  at  the  same  results  j 
and  Skoda  distinctly  states,*  that  under  the  conditions  alluded  to, 
"the  voice  sounds  just  the  same  as  through  a  piece  of  liver  of  the 
same  thickness  as  the  depth  of  water  in  the  bladder."  Further, 

*  Loc.  cit.,  p.  69. 
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and  quite  independently  of  experiment,  extended  observation  and 
pathological  research  have  shown  that  Laennec  attached  too  much 
importance  to  the  presence  of  fluid  in  the  pleura  as  a  cause  of 
icgophonic  resonance;  for  although  they  have  confirmed  to  the 
fullest  extent  the  frequent  coexistence  of  pleuritic  effusion  and 
segophonic  resonance ;  nay  more,  though  they  have  proved  that  in 
a  pure,  intensely  developed  and  persistent  form  segophonic  reson- 
ance is  never  met  with  without  the  presence  of  fluid  in  the  pleura, 
yet  they  have  also  shown  that  effusion  may  exist  without  this 
peculiar  vocal  resonance ;  and  conversely,  that  segophonic  reson- 
ance may  and  does  sometimes  occur  to  a  greater  or  less  degree  in 
pneumonic  or  tuberculous  consolidation  without  any  fluid  in  the 
pleura.  Thus  it  has  become  evident  that,  however  frequent  the 
coexistence  of  the  two  phenomena,  they  cannot  be  regarded  as 
necessarily  in  the  relation  of  cause  and  effect. 

I  have  already  stated  that  segophonic  resonance  will  cease  at  any 
given  spot  as  soon  as  a  large  quantity  of  fluid  has  accumulated, 
and  the  level  of  the  fluid  has  risen  above  the  spot  at  which  the 
peculiar  sound  is  heard ;  and  further,  that  the  surface  over  which 
it  is  heard  is  very  limited  in  extent :  but  exceptional  instances  are 
sometimes  met  with  which  seem  to  negative  both  these  statements. 
When  adhesions  exist  between  the  lung  and  the  costal  pleura,  so 
that  the  lung  is  retained  in  partial  apposition  with  the  chest-walls, 
segophonic  resonance  may  continue  for  weeks,  or  even  months,  in 
spite  of  very  copious  accumulations  of  fluid  in  the  pleural  cavity ; 
and  under  the  same  circumstances,  if  the  adhesions  are  extensive, 
but  partial  only,  it  may  be  heard  over  a  very  large  surface  of  the 
chest — sometimes,  indeed,  over  the  whole  of  the  affected  side.  I 
have  myself  observed  instances  of  both  these  occurrences,  and 
instances  have  been  put  on  record  by  various  observers  in  this 
country  and  on  the  Continent.* 

Further,  the  statement  that  segophonic  resonance  may  occur 
without  the  presence  of  any  fluid  in  the  pleura,  requires  a  few 
words  of  explanation.  Of  the  fact  itself  there  cannot  be  a  doubt. 
A  peculiar  resonance,  not  indeed  so  purely  or  so  intensely  sego- 
phonic as  that  which  accompanies  pleuritic  effusion,  but  still  of  a 

*  Sco  Laennec,  '  Traite  do  1' Auscultation  Mediate  et  des  Maladies  des  Poumons  et 
(In  Occur;'  Audral's  '  Clin.  Med.,'  t.  ii,  obs.  xxi ;  Walshe,  loc.  cit.,  p.  110. 
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sufficiently  shrill  and  tremulous  character  to  deserve  the  title  of 
regophonic,  is  often  heard  in  cases  of  pulmonary  hepatization  or 
tuberculous  infiltration,  and,  according  to  Skoda,*  is  met  with 
occasionally  in  the  interscapular  region  of  women  and  children, 
even  when  the  lungs  are  perfectly  sound.  I  cannot  say  that  I  have 
ever  met  with  such  a  sound  in  any  woman  or  child  whose  lungs 
were  healthy;  nor  do  I  think  that  with  ordinary  care  a  sound 
arising  under  such  circumstances  could  be  mistaken  for  or  con- 
founded with  true  segophonic  resonance;  but  the  occurrence  of 
such  a  sound  over  solidified  lung  is  not  very  uncommon.  It  is 
most  strongly  marked  when  the  ordinary  voice  of  the  patient  is  of 
a  shrill,  tremulous,  or  nasal  character ;  and  sometimes  it  so  closely 
resembles  the  segophonic  resonance  of  pleurisy  that  it  is  impossible 
by  the  sound  alone  to  determine  its  cause.  But  careful  and  oft- 
repeated  examinations  will  enable  us  to  discriminate  between  the 
two  cases.  When  the  sound  is  dependent  on  pleuritic  effusion,  its 
seat  is  usually  very  limited,  and  often  varies  with  the  position  of 
the  patient ;  it  rises  higher  and  higher  in  the  chest  as  day  by  day 
the  effusion  increases,  and  is  not  heard  where  the  percussion  sound 
is  dullest,  or,  in  other  words,  at  the  base  of  the  lung,  where  the 
accumulation  of  fluid  is  necessarily  greatest ;  whereas,  when  it 
arises  in  connection  with  pulmonary  consolidation,  it  invariably 
occurs  where  the  lung  tissue  is  most  condensed  and  the  percussion 
sound  dullest;  is  usually  heard  over  a  somewhat  extended  surface; 
is  not  affected  by  change  of  posture,  and  though  seldom  enduring 
above  a  few  hours,  may  persist  in  the  same  spot  for  a  considerable 
period  in  spite  of  continued  extension  of  the  area  of  dulness. 

Skoda f  has  suggested  that  segophony  may  "possibly  be  pro- 
duced occasionally  by  a  portion  of  mucus,  &c,  partially  closing 
the  mouth  of  the  bronchial  tube,  imitating  the  thin  tongue  in  the 
mouth-piece  of  tongued  instruments,"  but  that  "  probably  in  most 
cases  the  walls  of  the  bronchial  tubes  within  which  the  air  conso- 
nates,  react  by  impact  on  the  air  contained  within  them,  and  so 
give  rise  to  the  tremulous  sound."  The  latter  part  of  this  theory, 
on  which  in  fact  Skoda  rests  the  occurrence  of  segophony  under 
ordinary  circumstances,  is  not  only  inexplicable,  but  utterly  incon- 
*  Skoda,  loc.  cit,  p.  68.  t  Loc.  cit.,  p.  72. 
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sistcnt  with  acknowledged  facts  ;  for  if  the  bronchi  always  vibrate, 
as  he  admits  they  do  when  the  air  within  them  consonates,  it  is 
obvious  that  aegophony  ought  to  be  a  constant  accompaniment  of 
the  bronchophonic  resonance  which  attends  pneumonic  hepatization, 
and  which,  according  to  Skoda,  results  from  consonance  of  the 
voice  in  the  bronchi;  whereas  the  very  opposite  is  the  fact,  its 
occurrence  under  such  circumstances  being  quite  exceptional. 

What,  then,  is  the  cause  of  ajgophonic  resonance  ?  Setting  aside 
those  spurious  cases  in  which  an  segophonic  character  is  said  to 
attach  to  the  vocal  resonance  in  healthy  women  and  children,  and 
in  which  this  peculiarity,  if  indeed  it  exists,  must  be  attributable 
to  the  shrill,  tremulous  character  of  the  natural  voice — I  say, 
setting  these  aside,  there  are  two  conditions  which  I  beUeve  to  be 
invariable  accompaniments  of,  and  indeed  essential  to  the  produc- 
tion of  segophony — 1st,  a  condition  of  lungs  calculated  to  give  rise 
to  bronchophonic  resonance ;  2ndly,  the  existence  of  some  agency 
able  to  impact  to  that  resonance  a  tremulous,  bleating  character. 
This  must  be  one  of  two  kinds :  either  some  tenacious  secretion 
vibrating  in  the  bronchial  tubes  and  producing  an  effect  analogous 
to  the  vibrating  tongue  of  reed  instruments,  which  possibly  may 
be,  though  I  somewhat  doubt  it,  an  occasional  cause  of  segophonic 
resonance  over  hepatized  lungs;  or,  which  I  believe  to  be  its 
source  in  cases  of  pleuritic  effusion,  the  impulse  of  the  vibrating 
and  partly  solidified  lung  against  the  costal  pleura,  an  effect — viz., 
the  repeated  impulse  of  one  solid  vibrating  body  upon  another — 
exactly  analogous  to  that  which  takes  place  in  the  schoolboy's 
trick  of  speaking  upon  thin  paper  placed  over  the  teeth  of  a  comb, 
or  in  that  of  speaking,  as  Punch  and  Judy's  showmen  do,  with  a 
thin  disk  of  metal  or  ivory  so  placed  in  the  mouth  as  to  lie  between 
the  lips  and  the  teeth,  and  so  to  obstruct  the  egress  of  air  from  the 
mouth,  in  which  case  an  segophonic  character  is  imparted  to  every 
sound  by  the  jarring  vibrations  excited  by  the  repeated  impulses 
of  the  disk  against  the  teeth.  Under  ordinary  circumstances 
solidified  lung  lies  closely  in  contact  with  the  costal  pleura,  and 
practically  for  all  purposes  of  vibration  may  be  considered  as  con- 
nected with  it;  consequently,  unless  some  cause  of  jarring,  tremu- 
lous vibration  exist  within  the  lung  itself,  as  in  the  instance  of  a 
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vibrating  piece  of  mucus  iu  a  bronchus,  the  vocal  resonance  will 
be  purely  bronchophony,  and  not  jegophonic.  But  just  at  the 
surface  of  a  pleuritic  effusion  there  must  be  a  point  at  which  the 
lung  is  hardy  separated  from  the  chest-walls,  and  in  which  the 
bronchophonic  vibrations  of  the  lung  must  lead  to  that  light, 
jarring  impulse  of  the  visceral  against  the  costal  pleura,  which 
analogy  proves  conclusively  to  be  a  frequent  cause  of  a  peculiarly 
tremulous,  bleating  sound— the  sound  which  characterises  sego- 
phony. 

Skoda  laughs  at  the  idea  of  three  or  four  ounces  of  fluid  giving 
rise  to  segophonic  resonance,  and  asserts  that  segophony  "  will  not 
be  produced  unless  the  fluid  in  the  pleura  be  sufficient  to  deprive 
completely  of  air,  by  compression,  a  portion  of  lung  large  enough 
to  contain  a  cartilaginous  bronchial  tube."  But  I  am  satisfied 
that  this  is  not  the  fact,  and  that  Laennec  was  correct  in  his  state- 
ment, that  a  very  small  quantity  of  fluid  may  occasion  intense 
a?gophonic  resonance.  I  have  so  often  traced  in  the  dead-house  of 
St.  George's  Hospital  the  coexistence  of  scanty  pleuritic  effusion 
and  Eegophonic  resonance,  that  I  cannot  doubt  as  to  their  mutual 
relation ;  and  according  to  my  views  as  to  the  cause  of  segophony, 
the  scantiness  of  the  fluid  is  of  little  importance,  if  indeed  it  be  not 
actually  conducive  to  the  production  of  segophony.  In  fact,  I 
consider  the  fluid  to  have  no  further  influence  over  the  production 
of  segophony  than  that  of  separating  the  two  surfaces  of  the  pleura 
to  such  an  extent  as  to  admit  of  the  necessary  vibratile  impulse 
between  them,  and  further,  of  interposing  an  imperfect  conducting 
medium  between  the  ear  and  the  seat  of  bronchophonic  resonance, 
which  has  the  effect  of  preventing  the  transmission  of  vocal  reson- 
ance, except  in  those  parts  where  the  stratum  of  fluid  is  very  thin, 
and  even  in  those  parts  so  far  diffuses  the  sound  as  to  deprive  it  of 
its  concentrated  bronchophonic  character.  Consequently,  if  a  lung 
be  hepatized,  or  be  otherwise  in  a  condition  to  emit  bronchophonic 
resonance,  the  smallest  quantity  of  fluid  may  impart  to  that  reson- 
ance an  a;gophonic  character.  It  is  impossible  to  prove  that 
Skoda's  suggestion  relative  to  the  presence  of  a  vibrating  plug  of 
mucus  in  the  bronchi  may  not  possibly  hold  good,  but  the  rarity 
of  ajgophony  in  patients  oppressed  by  a  quantity  of  tenacious 
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mucus  in  their  air-tubes  seems  to  render  such  an  explanation 
highly  improbable. 

Practically,  then,  aegophonic  resonance  implies  one  of  two  con- 
ditions :  either  hepatized  or  otherwise  solidified  lung  (or,  accord- 
ing to  its  position,  a  large  superficial  bronchus  or  a  cavity  in  the 
lungs),  with  tenacious  mucus  so  placed  in  the  air-passages  as  to 
vibrate  in  a  particular  manner  j  or  else  the  same  condition  of  lung 
with  effusion  into  the  pleural  cavity,  slightly  separating  the  two 
surfaces  of  the  membrane,  but  admitting  of  their  coming  so  far  in 
contact  at  the  spot  where  the  peculiar  sound  is  heard  as  to  vibrate 
the  one  against  the  other.  The  latter  is  its  common,  its  usual 
source;  and  when  the  sound  is  well  developed  and  persistent,  I 
believe  it  to  be  its  invariable  source.  In  certain  instances  of  pneu- 
monia, and  in  cases  of  tumours  pressing  into  the  pleural  cavity,  the 
voice  has  somewhat  of  an  aegophonic  character ;  but  if  due  care  be 
taken  in  making  the  examination,  and  a  conclusion  be  not  arrived 
at  until  after  two  or  three  interviews,  I  believe  with  Laennec  that 
well-developed  segophony  may  be  depended  on  as  proof  of  the 
existence  of  fluid  in  the  pleural  cavity. 

Autophony,  or  the  sound  of  the  observer's  own  voice,  as  heard 
whilst  his  ear  is  applied  to  the  chest,  either  directly  or  through  the 
intervention  of  a  stethoscope,  affords  another  class  of  phenomena 
which  have  been  called  in  aid  of  the  diagnosis  of  thoracic  disease. 
Few  persons  can  have  failed  to  remark  that  their  own  voice  appears 
to  them  to  sound  or  reverberate  more  strongly  under  certain  con- 
ditions than  it  does  under  others.  Thus,  if  the  palms  of  the  hands 
are  placed  over  the  ears  whilst  a  person  is  speaking,  the  vibrations 
of  the  voice  appear  to  the  speaker  to  be  confined  within  his  own 
head,  and  to  acquire  an  intensity  very  different  from  that  of  which 
he  is  conscious  during  ordinary  speaking,  The  same  effect  is 
observed  in  a  lesser  degree  when  one  ear  only  is  covered.  M. 
Hourmann  went  farther  than  this,  and  made  a  series  of  experi- 
ments of  the  same  kind  with  substances  of  varying  thickness,  from 
which  he  concluded  that  the  character  and  intensity  of  the  reson- 
ance bear  a  definite  proportion  to  the  thickness  and  density  of  the 
substaucc  with  which  the  ear  is  in  contact.  From  this  followed 
the  inference  that  autophonic  resonance  would  vary  with  the 
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density  of  the  contents  of  the  thoracic  cavity,  and  that  these  varia- 
tions would  prove  valuable  auxiliaries  in  the  diagnosis  of  thoracic 
disease.*  Unfortunately,  observation  has  not  borne  out  the 
practical  results  anticipated  by  M.  Hourmann.  There  cannot  be 
a  doubt  that  the  intensity  of  autophonic  resonance  varies  greatly 
under  different  circumstances,  and  that  consolidation  of  the  lung  is 
in  many  instances  accompanied  by  a  marked  increase  in  its  intensity ; 
but  it  is  equally  certain  that  in  some  instances  no  such  augmenta- 
tion takes  place,  and  that  when  the  amount  of  consolidation  is 
small,  the  variations  of  intensity  are  hardly  perceptible.  Indeed, 
observation  has  led  me  to  believe  that  the  intensity  of  autophonic 
resonance  is  attributable  to  the  reflecting  power  of  the  substance 
with  which  the  ear  is  in  contact,  rather  than  to  its  mere  thickness 
or  density;  and  if  this  be  so,  it  must  be  modified  as  much  by  the 
condition  of  the  chest-walls  as  by  the  contents  of  the  thoracic 
cavity.  Be  this  as  it  may,  the  increase  of  resonance  is  certainly 
not  proportioned  to  the  mere  density  of  the  subjacent  parts ;  and 
the  numerous  exceptions  to  the  rule  of  there  being  any  increase 
of  it  over  consolidated  lung,  render  autophony  useless  as  a  means 
of  exploring  the  chest,  f 

Auscultation  of  the  cough  is  another  mode  of  examining  the 
chest,  and  sometimes  furnishes  important  information.  In  health, 
tussive  resonance,  as  heard  on  the  chest-walls,  is  a  short,  dull,  and 
indistinct  sound,  evidently  produced  at  a  distance,  diffused  over 
the  surface  of  the  chest,  and  accompanied  by  some  degree  of 
vibration  of  its  walls.  Its  intensity  is  proportioned  to  the  force 
of  the  cough  and  the  thinness  and  elasticity  of  the  thoracic  walls, 
and  it  is  heard  loudest,  and  of  a  somewhat  bronchophonic  cha- 
racter, over  the  larger  bronchial  tubes.  Indeed,  whether  in  health 
or  in  disease,  tussive  resonance  undergoes  changes  corresponding 
precisely  with  the  alterations  in  the  vocal  and  respiratory  sounds 
under  similar  conditions  of  the  thoracic  organs.  Thus,  its  in- 
tensity may  be  simply  increased  without  material  alteration  in 
its  character;  or  it  may  acquire  a  bronchophonic,  pectorilo- 
quous,  amphoric,  or  even  a  quasi-jegophonic  character;  and  when 

*  '  Berne  Medicale,'  1839. 

f  Barth  and  Roger,  Piorry,  Skoda,  and  other  authorities  abroad,  and  Davics, 
Walshe,  and  others  in  this  country,  have  arrived  at  the  same  conclusion. 
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pneumothorax  exists,  or  large  cavities  are  present  in  the  lungs, 
it  may  be  accompanied  by  metallic  tinkling  and  amphoric  echo. 
If  fluid,  mucus,  or  other  matter  be  present  in  the  air-passages, 
it  may  be  attended  by  rales  and  ronchi,  which,  just  as  with 
respiration,  will  vary,  cceteris  paribus,  according  to  the  sizes  of 
the  passages  or  spaces  in  which  they  take  their  origin.  In  short, 
tussive  resonance  affords  little  or  no  information  which  may 
not  be  derived  from  the  voice  and  the  respiration ;  and  in  an 
auscultatory  point  of  view,  cough  acquires  its  importance,  not 
from  the  peculiar  resonance  which  it  produces,  but  from  its  power 
of  removing  mucus  or  other  matters  by  which  the  air-passages 
are  apt  to  become  obstructed.  Cough  consists  of  a  sudden  and 
forcible  expiration,  followed  by  a  quick,  yet  deep  inspiration.  The 
suddenness  and  force  of  the  expiratory  effort  is  often  such  as  to 
dislodge  obstructions  in  the  bronchi,  which  cannot  be  got  rid  of 
in  any  other  way ;  and  thus  a  passage  is  cleared  for  the  free  ingress 
of  air  during  the  deep  inspiration,  by  which  each  paroxysm  of 
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RESONANCE  OP  THE  VOICE,  AS  HEAED  OVER  THE 


Variety. 

Laryngophonic 
Tracheophonic 


Synonym. 

Laryngophony 
Tracheophony 


Bronchophonic 


r  Natural  Bron- 
L  chophony 


Pulmonary 


r  Ordinary  vocal 
I  resonance 


Character  of  sound. 

The  sound  is  loud  and  concentrat-  "1 
ed,  in  the  highest  degree,  conveying 
the  idea  of  being  produced  immedi- 
ately beneath  the  stethoscope,  and 
of  passing  through  the  instrument 
so  as  to  strike  directly  and  forcibly 

-  on  the  ear 

The  sound  is  less  loud,  less  con- 
centrated, and  less  distinctly  arti- 
culated than  in  tracheophony :  it 
appears  to  be  produced  at  a  greater 
distance,  to  be  more  diffused,  and  to 
strike  less  distinctly  against  the  ear, 
so  that  the  words  seem  to  be  at  the 
end  of  the  instrument  instead  of 

-  passing  through  it  into  the  ear 

A  diffused  vibratory  sound, 
amounting  to  little  more  than  a 
humming  or  buzzing,  and  convey- 
ing the  impression  of  distant  origin. 
The  articulation  of  the  voice  is  not 
_  appreciable 
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cough  is  succeeded.  By  its  means,  therefore,  we  are  often  enabled 
to  judge  of  the  permeability  or  impermeability  of  portions  of  lungs 
over  which  no  respiratory  sounds  could  previously  be  heard ;  and 
may  often  discover  a  cavity  which  had  remained  uninfluenced  by 
the  voice  and  the  respiratory  efforts,  in  consequence  of  its  ap- 
proaches having  been  obstructed  by  mucus.  By  its  means,  again, 
we  may  sometimes  discriminate  between  pleuritic  friction,  and 
those  pseudo  friction  sounds  which  are  met  with  occasionally  in 
chronic  bronchitis,  as  the  result  of  tenacious  mucus  in  the  bronchi. 
For  in  the  one  case  the  friction  sound  continues  uninfluenced  by 
the  act  of  coughing ;  whereas  in  the  other  it  ceases  as  soon  as  the 
mucus  by  which  it  is  caused  is  dislodged.  In  this  manner  cough 
becomes  a  valuable  auxiliary  in  the  exploration  of  the  thoracic  cavity. 

The  subjoined  tables  show  at  a  glance  the  different  varieties  of 
vocal  resonance  in  health  and  disease,  their  character,  mode  of 
production,  and  usual  seat,  and  the  diseases  with  which  each 
morbid  sound  is  usually  associated  : 


LAHTSX,  TBACHEA,  AND  CHEST- WALLS,  1ST  HEALTH. 
Sow  produced. 


Its  usual  seat. 


The  vocal  vibrations  which  pass  di- 
rectly down  into  the  trachea,  being 
concentrated  in  that  narrow  sound- 
I  reflecting  tube,  reverberate  there  with 
[  great  intensity 

The  vocal  vibrations  which  pass  down 
the  trachea  and  bronchi,  owing  partly 
to  their  being  weakened  by  diffusion, 
partly  to  the  lesser  sound-reflecting 
power  of  the  bronchi,  as  compared  with 
the  trachea,  and  partly  to  the  interven- 
tion of  the  spongy  tissue  of  the  lung, 
reverberate  less  loudly  than  in  the 
-  former  situation 

The  vibrations  of  the  voice  which 
pass  down  the  trachea  and  larger  bron- 
chi are  obstructed,  weakened,  and  dif- 
-j  fused  by  passing  through  the  subdivi- 
sions of  the  bronchi  and  the  spongy 
tissue  of  the  lung  before  reaching  the 
I-  surface  of  the  chest 


Over  the  larynx  and  trachea. 


The  upper  part  of  the  ster- 
_  num  and  the  posterior  surface 
of  the  chest,  between  the  spines 
of  the  scapula?. 


Over  the  whole  surface  of  the 
chest,  except  the  upper  part 
of  the  sternum  and  the  space 
which  lies  between  the  spines 
of  the  scapula?,  where  the  larger 
air-tubes  are  superficial  and 
near  to  the  chest-walls. 
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Class. 


Variety 

f 


Synonym. 


TABLE 
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Character  of  sound. 


Diminished 


Weak  or  feeble  j-  Feeble  resonance 


The  sound  is  simply  less  intense  than  it  is 
over  healthy  lung  tissue.  Sometimes 
an  indistinct  humming  only  is  heard 


Suppressed  or  "I  Absence  of 
absent  J  souance 


re- 1_ 


No  sound  audible 


Simple  in-     \  Increased  reson- 
crease  J  ance 


Bronchopho-  )Broncho  hon 
nic  resonance  J  1  J 


The  voice  sounds,  unaltered  in  quality,  are' 
heard  louder  than  natural,  but  diffused 
over  the  surface  of  the  chest,  just  as  in 
health.  This  variety  of  increased  vocal 
resonance  gradually  passes  into  the  next 
variety 


The  sound  is  louder  and  clearer  than  in' 
simple  increased  resonance,  is  not  dis- 
tinctly articulated,  and  does  not  appear 
to  pass  through  the  stethoscope  into  the 
ear,  but  is  concentrated,  as  it  were,  be- 
neath or  at  the  end  of  the  stethoscope. 
This  bronchophonic  resonance  passes 
imperceptibly  into  the  next  variety 


Increased  < 


Pectorilo- 
quous 


ditto    }  Pectoriloquy  j 


The  voice  sounds  are  distinctly  articulated,  "1 
and  transmitted  directly  through  the  i- 
stethoscope  into  the  ear  J 


Amphoric 
ditto 


./Egophonic 
ditto 


} Amphoric  reson- 
ance 


|  JSgopl 


iony 


A  ringing  sound,  of  a  metallic  quality,  not") 
distinctly  articulated,  not  transmitted 
forcibly  through  the  stethoscope,  and  J- 
resembling  the  sound  produced  by  speak-  j 
ing  into  an  empty  jar  J 

'A  tremulous,  bleating,  or  quavering  sound, 
forming  a  sort  of  Punchinello  voice, 
synchronous  with,  but  of  a  higher  pitch 
1  than,  the  voice  of  the  patient,  or  else 
j  following  it  like  a  feebly  whispered  echo, 
L    and  rarely  traversing  the  stethoscope  . 


I. 

•HKOVGII  THE  CIIEST- WALLS,  TJf  DISEASE. 

Uok  produced.  Its  usual  seat. 


"By  the  occurrence  of  some  physi-~| 
cal  change  iu  the  parts  beneath 
the  stethoscope,  calculated  to  [ 
interfere  with  the  transmission  J 
of  the  vocal  vibrations  to  the 
surface 


Not  confined  to  any  portion 
of  the  lung 


By  the  same  causes  as  lead  to 
feeble  resonance,  if  proceeding 
beyond  a  certain  limit 


Not  confined  to  any  portion 
of  the  lung 
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Disease  Kith  which  it  is 
commonly  associated. 
'Bronchitis,  with  copious 
secretion  obstructing  the 
bronchi;  aneurismal  or 
other  tumours  pressing 
upon  a  main  bronchus; 
extensive  inelastic  pul- 
monary consolidation ; 
emphysema,  and  slight 
pleuritic  effusion. 

f  Each  and  all  of  the  dis- 
I  eases  above  specified, 
I  when  proceeding  beyond 
a  certain  limit;  but 
most  commonly  by  ex- 
tensive pleuritic  effusion, 
pneumothorax,  or  the 
presence  of  large  tu- 
mours lying  between  the 
lung  and  the  surface  of 
the  chest. 


By  slight  consolidation  of  the 
lung  tissue  around  the  air- 
tubes,  whereby  the  sound-re- 
flecting power  of  the  tubes  is  , 
increased,  and  the  pulmonary  }■ 
parenchyma  is  rendered  more 
homogeneous,  and  a  better  con- 
ductor of  the  vocal  vibrations 
to  the  surface  of  the  chest 


Not  confined  to  any  portion 
of  the  chest,  but  usually 
most  marked  and  of  the 
greatest  significance  to-  )• 
wards  the  apices  of  the 
lungs  in  connection  with 
the  deposition  of  tubercle 


In  various  morbid  states, 
but,  as  a  persistent  con- 
dition, most  common  in 
the  early  stages  of  tuber- 
cular phthisis. 


Sometimes  by  an  increase  of  the 
pulmonary  condensation  which 
gives  rise  to  simple  increase  of 
vocal  resonance,  and  sometimes 
by  the  formation  of  abnormal «{ 
spaces  in  the  lungs,  capable  of 
concentrating  and  reflecting 
sound  to  as  great  a  degree  as 
moderate-sized  bronchi 

sometimes  by  the  condensation  of 
lnng  tissue  around  a  large  bron- 
chus, whereby  the  transmission 
of  the  sound  to  the  ear  is  facili-  I 
tated ;  more  generally  by  the  " 
formation  of  abnormal  spaces 
or  cavities  possessing  smooth, 
sound-reflecting  walls 

Sy  the  reverberation  of  the  voice 


Not  confined  to  any  portion 
of  the  lungs,  and  inasmuch 
as  it  may  be  heard  over 
the  bronchi  even  in  health, 
it  is  of  clinical  significance 
only  when  heard  where 
bronchophony  does  not 
exist  in  health.  Of  great 
importance  as  suggestive 
of  phthisis,  when  existing 
at  the  apex  of  the  left  lung 

Not  confined  to  any  portion 
of  the  lungs,  but  occurring 
most  commonly  at  the 
apices  and  in  the  upper 
lobes 


Pneumonic  hepatization 
of  the  lungs ;  tubercular, 
cavernous,  and  other  in- 
filtrations of  the  lung 
tissue  round  moderate- 
sized  bronchi ;  small  vo- 
micae, as  in  phthisis; 
and  dilated  bronchi. 


Chiefly  in  phthisis,  but 
occasionally  in  pneumo- 
nia and  other  diseases  in 
which  the  necessary 
physical  conditions  may- 
exist. 


T  tne  reverberation  of  the  voice  "1  ™ 

in  a  large  hollow  space,  bounded  I  rhe  aP'ces  and  upper  por- 1  T>,,,.  . 
by  tense  sound-reflecting  walls  J     tions  of  the  lling8  J  Fnth,SIS  pu'monalis. 


he   vibration  of  the  visceral 
against  the  costal  pleura,  at  the 
print  where  the  two  surfaces  . 
are  barely  separated  from  each" 
other,  whether  by  fluid  or  by 
any  other  cause 


'Not  confined  to  any  portion 
of  the  lungs,  but  most  per- 
sistent at  the  posterior 
surface  of  the  chest,  near 
the  roots  of  the  large  bron- 
chi, where  the  vocal  vibru- 
tions  are  most  intense 


Chiefly  in  pleurisy,  but 
also  in  certain  instances 
of  pneumonia,  and  of  tu- 
mours projecting  into 
tho  pleural  cavity. 

9 
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CHAPTER  IX. 


ON   THE  ADVENTITIOUS   SOUNDS  PRODUCED  WITHIN  THE 
CHEST  BY   THE  ACT  OF  BREATHING. 

The  varieties  of  abnormal  breathing  already  described  are  marked 
by  modifications  of  tbe  natural  sounds  of  respiration.    Those  to 
-which  I  have  now  to  direct  attention  are  characterised  by  the 
presence  of  sounds  which  find  no  analogue  in  healthy  breathing, 
but  are  new  and  adventitious  phenomena  superadded  to  or  re- 
placing the  healthy  respiratory  murmur.    Such  sounds  may  arise 
either  from  the  air-passages  or  cavities  communicating  with  them, 
from  the  substance  of  the  lung  itself,  or  from  the  pleural  cavities ; 
and  as  they  vary  in  character  according  to  their  seat  and  mode  of 
production,  it  is  necessary  to  understand  the  mechanism  in  which 
each  takes  its  origin,  before  a  proper  estimate  can  be  formed  of 
their  true  significance. 

First,  then,  in  regard  to  those  adventitious  sounds  which  origi- 
nate in  the  air-passages  or  in  cavities  communicating  with  them. 
It  has  been  already  stated  that  in  a  healthy  condition  of  the  respi- 
ratory organs  the  air-passages  are  free  and  open,  whilst  the  mucous 
membrane  which  lines  them  is  constantly  moistened  by  a  thin, 
watery  exhalation  which  lubricates  its  surface  and  renders  it 
smooth.  Further,  it  has  been  shown  that  anything  which  checks 
the  exhalation  of  this  moisture,  or  produces  unevenness  on  the 
surface  of  the  bronchi,  or  gives  rise  to  irregularity  in  or  narrowing 
of  their  calibre,  increases  the  friction  encountered  by  the  respired 
air,  impedes  its  escape  during  expiration,  and  leads  to  a  corre- 
sponding alteration  in  the  breathing  sounds.  The  first  effects 
perceived  by  auscultation  are  roughness  and  prolongation  of  the 
sounds,  especially  of  the  sound  of  expiration.  If  the  local  changes 
are  dependent  upon  causes  of  a  transient  nature,  the  roughness 
may  gradually  subside,  and  give  place  to  the  natural  respiratory 
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murmur.  But  more  commouly,  when  mischief  has  gone  so  far 
as  to  produce  roughness  of  breathing  with  prolongation  of  the 
expiratory  sound,  it  is  followed  by  further  local  changes,  with  a 
fresh  train  of  physical  phenomena.  Not  only  does  the  calibre  of 
the  air-passages  undergo  a  still  greater  diminution,  but  the  dry- 
ness of  the  bronchial  mucous  membrane  is  succeeded  by  morbidly 
increased  secretion.  Thus,  if  the  pulmonary  mischief  be  not 
speedily  resolved — in  which  case  the  roughness  of  the  breathing 
will  gradually  cease — it  usually  happens  that  simple  rough  or  harsh 
respiration  is  after  a  time  replaced  or  accompanied  by  sounds 
which  are  dependent  on  the  presence  of  secretion,  and  vary  with 
its  amount  and  character  and  with  the  altered  size  and  condition 
of  the  bronchial  tubes. 

These  sounds  have  been  termed  indifferently  rales  or  rhonchi ; 
the  former  being  the  term  originally  employed  by  Laennec,  the 
latter,  derived  from  the  Greek  word  poyxog,  being  the  term  more 
generally  employed  in  the  present  day.*  Whatever  they  may  be 
styled,  however,  these  sounds  are  divisible  into  two  species,  which 
acquire  their  distinctive  characters  from  the  fact  that  in  the  one 
the  sounds  are  occasioned  by  the  vibrations  into  which  the  air  is 
thrown  by  passing  through  channels  irregularly  contracted  in  their 
diameter;  whilst  in  the  other  they  arise  from  the  bursting  of 
bubbles  caused  by  the  air  being  forced  through  fluid,  more  or  less 
viscid  and  tenacious,  which  has  accumulated  in  and  obstructs  the 
air-passages.  The  former,  therefore,  have  been  termed  "  dry" 
sounds,  as  contrasted  with  the  latter,  which  being  connected 

*  Neither  term,  however,  has  any  special  signification,  and  each  of  them  is  inappro- 
priate when  applied  to  all  the  adventitious  sounds  originating  within  the  air-passages ; 
for  the  term  rale  or  rattle  can  hardly  he  regarded  as  applicable  to  many  of  the 
snoring,  burring,  cooing,  and  grunting  sounds  which  are  often  audible  in  the  chest,  and 
the  term  rhonchus,  which  signifies  snoring,  is  clearly  inapplicable  to  the  minute  crepi- 
tations of  pneumonia  and  to  the  fine  bubbling  sounds  of  capillary  bronchitis.  It 
appears  to  me  better,  therefore,  to  simplify  our  phraseology  by  substituting  the  word 
"  sound"  for  these  unmeaning  or  inappropriate  terms.  If,  however,  for  the  sake  of 
convenience,  the  terms  "  rale"  and  "  rhonchus"  are  to  be  retained,  the  former  should 
be  restricted  to  the  sounds  of  bubbling,  the  latter  to  those  of  vibration.  A  distinction 
would  thus  be  drawn  between  sounds  which,  though  not  necessarily  indicative  of  a 
very  different  condition  of  the  pulmonary  tissue,  yet  take  their  origin  in  a  different 
mechanism. 
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•with  the  presence  of  fluid,  have  been  termed  appropriately  "moist" 
sounds. 

But  although  these  so-called  "  dry"  sounds  are  invariably  con- 
nected with  narrowing  of  the  channels  through  which  the  air 
passes,  a  very  common  element  in  their  production  is  the  presence 
of  tou'di,  viscid  mucus  or  other  semi-plastic  material,  which  does 
not  admit  of  the  passage  of  air  and  the  formation  of  bubbles,  but 
which,  without  entirely  obstructing  the  air-tubes,  adheres  to  their 
sides,  contracts  their  diameter,  and  gives  rise  to,  or  admits  of 
abnormal  vibration.    Indeed,  in  some  instances  the  secretion  and 
local  accumulation  of  such  mucus  appears  to  be  the  chief  cause 
of  the  constriction  of  the  air-passages  and  of  the  vibration  on 
which  the  production  of  the  "  dry"  sounds  depends ;  and  in  all 
cases,  whatever  the  primary  cause  of  the  constriction — whether 
thickening  of  the  bronchial  mucous  membrane,  the  pressure  of 
tubercle  or  other  matter,  or,  as  often  happens,  irregular  spasmodic 
contraction  of  the  circular  fibres  of  the  air-tubes — the  secretion 
of  viscid  mucus  at  the  seat  of  obstruction  contributes  greatly  to 
the  general  result.    This  is  evident  from  the  frequent  intermission 
of  these  sounds,  and  from  their  cessation  for  a  time  after  the  act 
of  coughing — facts,  which  though  quite  incompatible  with  the 
theory  of  persistent  contraction  of  the  air-passages,  are  strictly  in 
keeping  with  the  supposition  that  the  contraction  is  in  great 
measure  referable  to  the  presence  of  tough,  viscid  mucus  which 
admits  of  removal  and  change  of  position  by  the  full  blast  of  air 
which  accompanies  forcible  expiration  or  the  act  of  coughing. 
Therefore,  although  the  impression  conveyed  to  the  ear  by  these 
so-called  "  dry"  sounds  justifies  the  term  which  has  been  applied 
to  them,  it  must  always  be  remembered  that  the  use  of  the  term 
does  not  imply  a  total  absence  of  secretion,  but  only  the  absence 
of  secretion  of  such  a  nature  and  in  such  quantity  as  shall  lead, 
during  the  act  of  respiration,  to  the  formation  and  bursting  of 
air-bubbles,  and  the  consequent  production  of  "  moist"  sounds. 

In  this  limited  sense  the  term  "  dry"  is  applicable  enough;  but 
if  it  be  attempted,  as  is  often  done,  to  classify  all  the  adventitious 
sounds  originating  within  the  lungs  as  either  "  dry"  or  "moist," 
then  does  the  term  "  dry"  become  highly  objectionable,  as  being 
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inappropriate  and  calculated  to  mislead.  Many  of  the  sounds 
arising  from  simple  abnormal  vibration  are  connected,  as  already 
stated,  with  the  presence  of  viscid  secretion  in  the  bronchi,  and 
some  even  of  the  sounds  associated  with  the  bubbling  of  air 
through  fluid  in  the  air-passages  couvey  a  distinct  impression  of 
"  dryness."  Such  are  the  fine  crepitations  which  are  frequently 
met  with  in  pneumonia,  and  the  dry  "clicking"  which  often  ac- 
companies the  early  stage  of  tubercular  deposit.  Moreover,  a 
slight  modification  of  the  conditions  which  give  rise  to  "  dry" 
crepitation  and  "dry"  clicking  will  occasion  the  setting  up  of 
"humid"  crepitation  and  "moist"  clicking;  and  thus  sounds 
which  pathologically  acknowledge  the  same  origin,  and  which 
differ  only  in  the  quantity  and  tenacity  of  the  existing  secretion, 
are  separated  and  placed  in  contrast  to  each  other,  as  if  they  were 
distinct  and  independent  phenomena.  The  course,  therefore, 
which  appears  to  me  simplest  and  least  likely  to  lead  to  error  and 
misapprehension  is  to  divide  all  adventitious  sounds  originating  in 
the  air-passages,  according  to  their  mechanism,  into  "  sounds  of 
vibration"  and  "  sounds  of  bubbling,"  and  then  the  special  cha- 
racter of  each  variety  of  vibration  and  each  modification  of 
bubbling  may  be  described  if  necessary  according  to  the  notion 
it  conveys  to  the  ear. 

~\  iewed  in  this  light,  and  considered  in  reference  to  their 
practical  significance,  the  adventitious  sounds  originating  within 
the  lungs  may  be  arranged  advantageously  in  the  following 
manner : 


134 


The  Adventitious  Sounds  produced  within 


fcc 
c 

a> 

rC 

.s 

2 


be 


Class. 


Sounds  of 
vibration 


Variety. 

Low-pitched 
or 

Grave  toned. 


Special  Character. 

Snoring. 

Cooing. 

Buzzing. 

Grunting. 

Creaking. 


Synonym. 


-Sonorous  rhonchi.* 


High-pitched  f"  Whistling 
or  «j  Piping. 

Shrill. 


j  Sibilant  rhonchi.* 
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Sounds  of 
bubbling. 


^Hissing 

.,  ..  ("Minute,  dry,  rapidly  T  Crepitant  rale,*  dry  cre- 
Crepitating.        evolved,  crackling.  J     nitation, dry  crackling. 


Bubbling. 


pitation,dry  crackling. 

Sub-cre])itant,  or  muco- 
crepitant  rale,*  humid 
crepitation,  or  humid 
crackling. 

Coarse  and  irregular- 1  Mucous  or  sub-mucous 
rale* 


Pine,  or  small,  and 
tolerably  even- 
sized — bubbling 
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^  Clicking. 

Indeterminate 
sounds. 


sized — rattling. 
Large    and  hollow^ 

sounding  —  gurg-  >■  Cavernous  rale.* 

L    linS-  J 
/Dry. 
\  Moist. 


The  nomenclature  above  employed  is  extremely  simple,  and  the 
classification  itself  is  not  only  in  accordance  with  the  mechanism 
of  the  sounds,  but  includes  all  the  varieties  which  have  the  least 
practical  significance.  Other  sounds  or  subdivisions  of  sounds 
have  been  dwelt  upon  at  length  by  many  authors  as  diagnostic 
of  particular  forms  of  bronchial  effusion  or  special  forms  of  pul- 
monary mischief,  but  such  distinctions  have  no  real  existence,  and 
only  tend  to  confuse  the  student  and  complicate  the  study  he  has 
in  hand.  Nothing  can  be  more  perplexing  than  a  needless  multi- 
plication of  terms,  and  therefore  in  this  classification  I  have  con- 
fined myself  to  those  sounds  which  can  be  traced  as  having  a 
constant  relation  to  some  particular  condition  of  the  pulmonary 
apparatus,  and  consequently  are  of  real  practical  importance. 

The  precise  character  of  the  sounds  of  vibration  varies  with  the 
force  of  the  blast  and  the  size,  form,  and  condition  of  the  channels 
through  which  the  air  has  to  pass.  The  stronger  the  current  of 
air  and  the  narrower  the  chinks  or  channels  through  which  it  is 
forced,  the  higher  {cceteris  paribus)  the  pitch,  and  the  more  whist- 

*  These  have  been  termed  indifferently  rales  and  rhonchi,  but,  as  already  stated,  the 
term  rhonchus  is  most  appropriate  as  applied  to  the  sound  of  vibration,  and  the  term 
rule  to  the  sound  of  bubbling. 
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ting  the  character  of  the  tone  produced.    And  as  every  possible 
variety  in  the  condition  of  the  air-passages  may  exist  m  different 
portions  of  the  chest,  so  every  variety  in  the  sounds  of  vibration, 
from  the  deep,  low-pitched  note  of  a  large  tube  to  the  shrill,  high- 
pitched  whistle  of  a  narrow  chink  or  channel,  may  be  heard  some- 
times in  a  single  case.    The  grave,  low-pitched  tones  are  usually 
compared  to  the  snoring  of  a  person  asleep,  and  do  sometimes  very 
closelv  resemble  it;  occasionally  they  more  nearly  approximate 
to  the  noise  of  grunting,  buzzing,  cooing,  or  creaking*  and  now 
and  then  they  assume  a  "rubbing  character;"  but  whatever  their 
nature,  they  may  all  be  included  under  the  general  appellation  of 
«  sonorous"  rhonchi ;  whilst  those  of  a  higher  pitch,  whether 
whistling,  piping,  or  hissing,  may  be  grouped  under  the  title  of 
•  sibilant"  or  whistling  rhonchi.    Both  classes  of  sounds  are  con- 
nected with  the  same  mechanism,  and  the  variations  in  their 
character  are  due  to  differences  in  the  size  of  the  air-passages  in 
Avhich  each  takes  its  origin.    As  a  general  rule,  the  low-pitched 
"  sonorous"  varieties  originate  in  the  large  bronchi,  and  the  high- 
pitched  "sibilant"  varieties  in  the  smaller  tubes;  but  inasmuch 
as  the  calibre  of  the  large  tubes  may  be  constricted  and  rendered 
small  by  disease,  it  is  obvious  that  no  dependence  can  be  placed 
on  the  mere  discovery  of  sibilant  rhonchus  as  evidence  of  an 
affection  of  the  smaller  order  of  bronchi.    The  grave,  sonorous 
rhonchi  are  undoubtedly  characteristic  of  an  affection  of  the  larger 
tubes,  and  an  extensively  diffused  sibilant  rhonchus  may  be  relied 
upon  as  proof  of  an  affection  of  the  smaller  bronchi ;  but  when 

*  This  is  a  point  to  which  I  would  especially  direct  the  attention  of  the  student ; 
for  I  have  repeatedly  seen  this  creaking  and  rubbing  rhonchus  mistaken  for  the  friction 
sound  of  pleurisy.  Unfortuuately  the  mistake  is  not  confined  to  students.  Several 
cases  have  fallen  under  my  observation  which  have  been  wrongly  treated  by  practi- 
tioners more  or  less  acquainted  with  the  use  of  the  stethoscope,  under  the  belief  that 
their  patient  was  suffering  from  pleurisy.  The  mere  absence  of  a;gophony,  as  will  be 
shown  hereafter,  is  not  sufficient  to  mark  the  case  as  one  of  bronchitis,  but  a  distinc- 
tion exists  between  the  sound  in  the  two  cases  which  is  simple  and  conclusive.  Cough 
and  expectoration,  by  getting  rid  of  the  mucus,  removes  the  cause  of  the  rhonchus,  and 
thus  leads  to  its  modification  or  complete  temporary  cessation  ;  whilst  if  the  sound  is 
dependent  on  pleuritic  friction,  it  continues  uninfluenced  by  the  act  of  expectoration. 
Thus,  if  care  be  exercised,  a  satisfactory  conclusion  can  be  arrived  at,  often  at  the 
first,  and  always  in  the  course  of  two  or  three  examinations. 
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such  a  rhonchus  is  of  limited  extent,  it  may  not  impossibly  proceed 
from  a  large  bronchus  which  has  undergone  constriction. 

It  might  be  imagined,  from  -what  has  been  already  stated 
relative  to  the  source  of  these  vibrating  sounds,  that  they  would 
necessarily  accompany  both  acts  of  respiration.  Very  generally 
they  do  so  to  a  greater  or  less  extent,  but  sometimes  they  arc 
heard  during  inspiration  only,  and  at  others  are  confined  to  the 
act  of  expiration.  Varying  greatly  in  intensity  and  duration,  they 
are  at  one  time  slight,  and  at  another  so  loud,  as  to  mask  or  over- 
power the  natural  respiratory  murmur.  They  may  be  audible  not 
to  the  patient  only,  but  to  persons  at  some  distance  from  him,  and, 
when  they  are  of  a  low-pitched  sonorous  character,  they  may 
convey  a  sensation  of  fremitus  or  vibration  to  the  hand  placed 
upon  the  chest-walls.  They  rarely  accompany  every  act  of  re- 
spiration, but  occur  irregularly  and  interruptedly,  persisting  occa- 
sionally for  some  length  of  time  at  a  particular  spot,  and  then, 
suddenly  and  for  a  time  at  least,  ceasing — the  cause  of  then- 
cessation  in  most  cases  being  the  removal  of  some  tough  mucus 
by  the  act  of  coughing.  In  many  instances,  however,  the  high- 
pitched  sibilant  varieties  are  less  readily  got  rid  of  by  coughing 
and  expectoration  than  those  which  are  grave  or  of  a  lower  pitch — 
a  circumstance  which  is  explicable  by  the  comparative  weakness  of 
the  blast  in  the  smaller  bronchial  ramifications  whence  the  sibilant 
rhonchi  usually  originate,  and  by  the  greater  difficulty  which  con- 
sequently attends  the  removal  of  the  tenacious  mucus. 

According  to  the  form  of  disease  by  which  they  are  occasioned, 
these  sounds  of  vibration  may  be  confined  to  one  spot,  or  one  par- 
ticular portion  of  the  chest,  or  may  be  diffused  generally  over  its 
surface.  Probably,  if  caused  by  the  pressure  of  aneurismal  or 
other  tumours,  or  by  the  lodgment  of  foreign  bodies  within  the 
bronchi,  they  will  be  limited  in  extent,  and  more  than  usually 
persistent ;  if  occurring  as  a  consequence  of  bronchitis,  connected 
with  the  deposit  of  tubercle  or  other  mattei's,  they  not  only  will  be 
persistent,  but  will  abound  in  those  parts  especially  which  are 
prone  to  suffer  from  the  disease  in  question;  whereas,  if  they 
arise  in  consequence  of  bronchitis  unconnected  with  any  local 
cause  of  irritation,  they  will  usually  extend  more  generally  over 
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the  chest,  and  will  yield  more  readily  to  treatment.  Moreover, 
if  the  disease  does  not  speedily  subside,  they  will  be  accompa- 
nied or  followed,  after  no  lengthened  period,  by  the  occurrence 
of  bubbling  sounds,  resulting  from  the  increased  secretion  which 
accompanies  its  further  progress.  Their  most  striking  develop- 
ment is  certainly  met  with  when  emphysema  coexists  with  chronic 
bronchitis,  in  which  case  tbe  expiratory  sound  is  enormously  pro- 
longed, and  the  noises  produced  within  the  chest  are  of  such 
variety  as  to  defy  description. 

Thus,  then,  to  sum  up  the  practical  information  afforded  by 
these  sounds  of  vibration,  it  may  be  stated  generally  that  their 
presence  indicates  constriction  of  the  air-passages,  and  the  pro- 
bable presence  of  tenacious  mucus.  Their  persistence  for  a 
lengthened  period  over  a  limited  area,  leads  to  a  presumption  of 
some  mechanical  local  obstruction,  such  as  tbe  pressure  of  an 
aneurismal  or  other  tumour,  or  the  presence  of  a  foreign  body  in  the 
bronchus,  or,  when  they  are  confined  to  the  apices  of  the  lung,  the 
irritation  of  tubercular  deposit.  On  the  other  hand,  their  existence 
over  the  entire  chest,  or  over  an  extensive  area,  indicates  the  exist- 
ence of  wide -spread  bronchitic  irritation,  which,  if  not  arising  from 
idiopathic  causes,  must  be  due  to  some  generally  diffused  cause  of 
local  mischief,  such  as  tuberculous  or  cancerous  infiltrations.  In 
either  case  their  presence  should  lead  us  to  expect  the  speedy 
occurrence  of  increased  bronchial  secretion,  and  the  consequent 
production  of  bubbling  sounds. 

The  low-pitched  sonorous  sounds  which  invariably  originate  in 
and  are  altogether  confined  to  the  larger  bronchi,  are  usually  of 
less  serious  import,  than  the  high-pitched  silibant  rhonchi,  which, 
when  widely  diffused  throughout  the  chest,  indicate  the  implica- 
tion of  a  smaller  order  of  air-tubes,  and  the  existence  of  extensive 
affection  of  the  respiratory  apparatus,  requiring  immediate  atten- 
tion and  active  treatment. 

The  "  bubbling"  sounds,  whatever  their  seat  or  position  within 
the  chest,  are  caused  by  the  passage  of  the  respired  air  through 
fluid  more  or  less  tenacious,  which  has  accumulated  in  and 
obstructs  the  bronchial  tubes.  Their  character,  however,  varies 
considerably,  according  to  the  consistence  of  the  fluid,  the  size  of 
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the  space  in  which  it  is  collected,  and  the  force  with  which  the  air 
is  driven  through  it — circumstances  which  determine  the  size  and 
number  of  the  bubbles,  the  compression  to  which  the  contained  air 
is  subjected,  and  consequently  the  sound  which  the  bubbles  cause 
on  bursting.*  The  less  tenacious  the  fluid,  the  smaller,  cceteris 
paribus,  will  be  the  size  of  the  bubbles ;  the  less  the  resistance  to 
their  passage  through  it,  the  more  rapid  their  succession,  the  more 
frequent  their  bursting.  Again,  the  greater  the  energy  of  the 
respiratory  movements,  and  the  greater  consequently  the  force  with 
which  the  air  is  driven  through  the  fluid,  the  more  numerous  will 
be  the  bubbles  in  any  given  time,  and  the  less  distinct  or  separate 
the  sound  which  each  one  produces  in  bursting.  But  the  size  of 
the  tube  or  cavity  containing  the  fluid  exercises  a  further  and 
most  important  modifying  influence.  The  larger  the  space,  the 
greater  is  the  freedom  with  which  the  air  passes,  and  the  larger  and 
more  unequal  is  the  size  of  the  bubbles ;  so  that  the  same  fluid  which 
in  the  smaller  bronchial  tubes  or  air-passages  would  give  rise  to  a 
fine  and  tolerahly  uniform  bubbling,  will  in  the  larger  tubes  pro- 
duce a  coarse  and  more  irregular-sized  bubbling — sometimes  re- 
sembling a  rattling.  In  tubes  or  cavities  of  still  larger  size  it  will 
occasion  a  still  more  irregular  and  hollow-sounding  bubbling,  or, 
in  other  words,  a  gurgling,  quite  characteristic  of  air  passing  freely 
through  liquid,  and  producing  large  unequally  sized  bubbles ;  so 
that  according  to  the  character  of  the  sound  we  are  enabled  to 
form  a  tolerably  correct  estimate  of  the  size  of  the  tube  or  cavity 
from  which  it  originates,  and  of  the  consistence  of  the  fluid  by 
which  the  bubbling  is  caused. 

Crepitation.— -If  the  bubbles  are  very  minute,  of  uniform  size, 
and  burst  in  rapid  succession,  almost  as  in  a  volley,  and  emit  a 
dry,  crackling,  or  crepitating  sound,  rather  than  a  liquid,  bubbling 
sound  on  bursting,  the  air-passages  in  which  the  sound  originates 
are   extremely  small.     Indeed,  such  a  bubbling  indicates  the 

*  The  influence  exerted  on  the  pitch  and  intensity  of  the  sound,  and  on  the  readi- 
ness with  which  it  is  conveyed  to  the  ear,  by  the  nature  of  the  space  in  which  the  bubbles 
burst,  and  by  the  state  of  the  surrounding  pulmonary  tissue,  will  be  fully  d.scussed 
hereafter.  My  present  object  is  simply  to  point  out  how  the  character  of  the  bubbling 
and  the  sound  it  produces  are  modified,  catena  paribus,  by  the  consistence  of  the 
fluid,  the  size  of  the  space  in  which  it  is  collected,  and  the  force  with  winch  the  an-  is 
driven  through  it. 
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entrance  of  air  into  the  pulmonary  vesicles,  and  proves  that  no 
disease  exists  of  such  a  nature  as  to  render  the  lung  impermeable 
and  prevent  the  expansion  of  the  air-vesicles.  This  sound  very 
closely  resembles  the  noise  one  hears  when  a  lock  of  dry  hair  is 
rubbed  transversely  and  slowly  between  the  finger  and  thumb  close 
to  one's  own  ear,  or  when  common  salt  is  thrown  on  the  fire  j  and 
has  been  termed,  not  inaptly,  crepitation.  It  is  the  crepitant  rale 
or  rhonchus  of  authors,  and  usually,  but  not  invariably,  accompanies 
the  accession  of  pneumonia,  and  in  some  few  instances  is  met  with 
in  connection  with  congestion  of  the  lungs  and  oedema  of  the  pul- 
monary tissue*  It  is  almost  confined  to  the  act  of  inspiration, 
which  it  sometimes  accompanies  from  beginning  to  end,  though  it 
occurs  more  commonly  towards  its  close ;  it  is  usually  persistent 
for  some  length  of  time  at  the  spot  where  it  is  first  evolved ;  is 
heard  most  distinctly  after  deep  inspiration  or  after  a  fit  of  cough- 
ing, and  is  not  checked  by  expectoration— circumstances  which 
usually  serve  to  distinguish  it  from  the  fine  bubbling  sound,  the 
variety  next  to  be  described,  into  which  it  gradually  merges,  and 
with  which  it  is  confounded  not  unfrequently. 

Some  persons  have  been  unwilling  to  admit  crepitation  to  be 
referable  to  bubbling,  on  the  ground  that  if  it  were  due  to  the 
passage  of  air  through  fluid  in  the  pulmonary  cells,  it  should 
accompany  expiration  as  well  as  inspiration.    Hence  they  have 
suggested  that  it  is  dependent  upon  the  sudden  unfolding  of  the 
walls  of  the  air-cells,  rendered  dry  and  crackling  by  disease,  or  else 
upon  the  giving  way  of  exudation  matter  which  has  been  effused 
between  the  vesicles  in  the  substance  of  the  lung.    Neither  of 
these  theories,  however,  appears  to  me  to  be  tenable.  Observation 
in  the  dead-house  proves  conclusively  that  pneumonia  does  not 
produce  dryness  of  the  pulmonary  tissue,  such  as  could  give  rise  to 

*  This  fact  is  too  often  lost  sight  of  in  practice,  and  leads  those  who  trust  too 
exclusively  to  auscultation  into  grievously  erroneous  treatment.  Instances  of  well- 
marked  crepitation,  not  to  he  distinguished  from  the  crepitation  of  pneumonia,  are 
met  with  not  unfrequently  during  the  pulmonary  congestion  which  often  accompanies 
continued  fever  and  other  asthenic  and  hfemic  disorders,  as  also  during  the  early  stage 
of  pulmonary  cxidema  arising  in  connection  with  acute  anasarca.  It  is  ohvious  that 
the  active  and  depressing  treatment  which  might  be  appropriate  in  combating  in- 
flammation of  the  lungs  would  be  productive  of  mischievous  results  in  cases  such 
m  these. 
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crepitation ;  and  even  were  it  otherwise,  the  dryness  of  the  tissue 
should  occasion  crackling  during  the  collapse  of  the  lung  almost  as 
much  as  during  the  act  of  expansion.    This  may  be  proved  experi- 
mentally, by  inflating  a  dried  bladder,  and  then  compressing  it  so 
as  to  cause  it  to  assume  a  folded  condition.    Nor  does  the  second 
hypothesis  rest  on  more  stable  ground.    Indeed,  in  most  cases, 
pathological  research  proves  the  absence  of  the  cause  to  which  the 
sound  is  attributed.    Dissection  of  a  portion  of  lung,  in  the  first 
stage  of  pneumonia,  shows  congestion  of  the  pulmonary  capillaries, 
and  effusion  of  a  viscid  sero-sanguinolent  fluid  into  the  air- vesicles  • 
but  in  a  vast  majority  of  instances  it  fails  to  discover  the  inter- 
vesicular  or  parenchymatous  plastic  exudation,  to  the  giving  way 
of  which  this  theory  refers.    And  if  it  be  supposed  that  the  sound 
is  attributable  to  the  movement  of  fluid  in  the  areolar  tissue  during 
respiration,  no  greater  advance  is  made  towards  an  explanation; 
for  obviously,  under  the  conditions  referred  to,  the  sound  should 
accompany  the  collapse  of  the  lung  during  expiration,  just  as  much 
as  it  does  its  expansion  during  inspiration.    Indeed,  I  cannot  but 
think  that  the  objection  raised  to  the  bubbling  theory  of  crepitation 
rests  altogether  upon  a  false  assumption.    It  is  quite  intelligible, 
as  stated  by  Dr.  Davies,  that  "the  air  having  forced  its  way 
through  fluid  into  the  interior  of  the  lung-cells,  may  be  expelled 
from  those  little  cavities  without  being  compelled  to  pass  a  second 
time  through  the  secretion.    At  the  end  of  an  inspiration,  the  cells 
are  fully  expanded,  and  space  is  afforded  for  the  presence  of  air  and 
fluid.    At  the  commencement  of  the  expiration,  the  more  elastic 
fluid,  the  air,  is  first  driven  out,  finding  a  free  passage  from  the 
vesicles  into  the  terminal  bronchial  ramifications."*  I  am  satisfied, 
therefore,  that  crepitation  may  be  regarded  as  the  result  of  air 
bubbling  through  fluid  in  spaces  of  very  small  calibre,  such  as  the 
pulmonary  air-cells,  and  that  this  is  the  only  satisfactory  explana- 
tion. 

Fine  or  small,  even-sized  bubbling, — If  the  bubbles  be  less 
delicate  and  minute,  less  uniform  in  size,  less  rapidly  evolved,  less 
regular  in  their  occurrence,  and,  though  distinctly  crepitating,  are 
less  dry  in  their  character,  and  convey  the  impression  of  being 

*  Davies,  loc.  cit.,  p.  175. 


the  Chest  by  the  act  of  Breathing.  I  ll 

connected  with  the  bubbling  of  air  through  fluid,  the  bronchi  or 
air-passages  iu  which  they  originate  are  still  small,  hut  the  fluid  is 
larger  in  quantity;  for  it  is  only  in  such  tubes  or  spaces,  and  with 
such  an  amount  of  fluid,  that  fine,  even-sized  bubbling  can  be 
produced.  This  is  the  "  sub-crepitant "  or  "  muco-crepitant "  rale 
of  authors,  and  is  the  sound  which  accompanies  capillary  bronchitis, 
the  first  stage  of  oedema  of  the  lungs,  the  effusion  of  blood  or 
other  fluids  into  the  pulmonary  tissue,  and  the  resolution  stage  of 
pneumonia.  It  is,  in  fact,  only  a  modification  of  crepitation,  but, 
unlike  the  true  crepitus  of  pneumonia,  it  is  influenced  and  for  a 
time  got  rid  of  by  coughing,  and  accompanies  expiration  as  well  as 
inspiration,  the  fluid  being  in  the  terminal  bronchi,  and  in  such 
quantity  that  the  air  has  to  force  a  passage  through  it  as  well  in 
expiration  as  in  inspiration. 

Coarse,  irregular-sized  bubbling;  rattling. — If  the  bubbles  be 
larger,  of  variable  size,  less  regular  in  their  occurrence,  and  dis- 
tinctly liquid,  the  air-passages  whence  the  sound  originates  are  of 
larger  size,  admitting  of  more  free  and  unrestrained  bubbling.  This 
is  the  "  mucous"  or  "  sub-mucous"  rale  of  authors,  and  is  the  sort 
of  bubbling  which  accompanies  the  secretion  stage  of  bronchitis, 
the  occurrence  of  oedema,  haemorrhage,  or  whatever  leads  to  the 
presence  of  fluid,  whether  mucus,  pus,  blood,  or  serum,  in  air- 
tubes  or  passages  of  moderate  size.*  It  accompanies  both  re- 
spiratory movements,  and  is  modified  by  the  acts  of  coughing  and 
expectoration,  whereby  the  fluid  in  the  air-passages  is  removed,  and 
the  sounds  for  a  time  diminished  or  arrested.  It  must  be  re- 
membered, however,  that  whatever  the  precise  character  of  the 
bubbling,  its  amount  does  not  necessarily  afford  an  index  to  the 
quantity  of  fluid  contained  in  the  air-passages,  for  these  may  be 
so  filled  that  little  or  no  air  can  pass,  and,  therefore,  little  or  no 
bubbling  can  be  produced.  In  some  such  instances,  all  respira- 
tory sound  ceases,  whilst  in  others  slight  bubbling  sounds  still 
continue.  In  the  more  advanced  stages  of  bronchitis,  and  during 
the  occurrence  of  cedema,  this  happens  not  unfrcquently,  and  can 

*  The  attempts  which  have  heen  made  by  M.  Fournet  and  others  to  draw  distinc- 
tions between  the  sounds  produced  under  these  several  circumstances  are  calculated 
to  give  to  endless  confusion.  No  differences  exist  sufficiently  well  marked  and 
of  such  constant  occurrence  as  to  possess  the  slightest  diagnostic  value. 
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be  detected  by  tbe  presence  of  more  or  less  dulness  on  percussion ; 
by  tbe  absence  of  respiratory  murmur;  by  tbe  want  of  proper 
expansion  of  tbe  cbest-walls ;  and,  indeed,  by  the  various  signs 
which  indicate  tbe  existence  of  impervious  lung.  But  if  tbe 
bubbling  be  small  in  amount,  consisting  of  single  or  occasional 
bubbles,  and  tbe  vesicular  murmur  remains  distinctly  audible,  it  is 
fair  to  conclude  that  little  fluid  exists  in  the  air-passages  ;*  whilst 
if  the  bubbling  be  extensively  diffused,  and  be  not  accompanied  by 
a  distinct  respiratory  murmur,  or  be  beard  only  in  combination 
with  a  faint,  indeterminate  respiratory  murmur,  it  is  equally  a 
legitimate  conclusion  that  tbe  bronchial  tubes  contain  a  large 
quantity  of  secretion. 

Large,  hollow-sounding  bubbling ;  gurgling. — If,  again,  the  bub- 
bles be  still  larger  and  of  unequal  size,  less  numerous,  and  more 
irregular  in  their  occurrence,  often  disappearing  for  a  time,  and 
conveying  to  the  ear  the  impression  of  hollowness,  the  fluid  is 
probably  more  uniform  in  its  consistence  than  in  the  former 
instances,  and  the  air-passages  or  spaces  whence  the  sound 
originates  are  larger.  This  is  tbe  gurgling  or  so-called  cavernous 
rale  of  authors,  and  is  a  modification  or  further  development  of  the 
so-called  mucous  or  sub-mucous  rale  which  often  merges  into  it. 
It  is  the  sort  of  bubbling  which  occurs  in  the  main  divisions  of  the 
bronchi,  in  large  dilatations  of  the  bronchi,  in  tuberculous  or  other 
excavations  in  the  lungs,  and,  in  short,  wherever  there  is  an  accu- 
mulation of  fluid  in  large  spaces  having  a  free  communication  with 
the  air-passages.  It  commonly  exists  with  both  inspb'ation  and  ex- 
piration ;  occurs  at  different  periods  of  the  expiratory  act,  according 
to  the  relative  position  of  tbe  contained  fluid  and  the  communicat- 
ing bronchus ;  is  greatly  modified  by  cough  and  expectoration ;  and 
when  the  walls  of  the  cavity  are  thin,  tense,  and  elastic,  has  a 
peculiarly  ringing,  metallic  character. 

The  size  of  the  bubbles  of  which  gurgling  is  made  up  varies 
greatly  in  different  cases,  and  as  the  character  of  the  sound 
produced  is  regulated  to  some  extent  by  the  size  and  number  of 
tbe  bubbles,  some  authors  have  applied  the  terms  "amphoric," 

*  Even,  under  the  conditions  here  supposed,  fluid  may  be  pent  up  in  cavities  undis- 
turbed by  the  respiratory  blast. 
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"  cavernous/'  ami  "  cavernulous "  to  different-sized  gurglings, 
under  the  impression  that  the  size  and  number  of  the  bubbles  form 
an  index  to  the  size  of  the  cavity.  Nothing,  however,  can  be  more 
erroneous  than  such  a  supposition.  The  character  of  the  sound 
depends  not  only  on  the  extent  of  the  cavity,  but  on  the  nature  of 
its  walls,  the  freedom  of  its  communication  with  the  air-passages, 
the  condition  of  the  surrounding  lung  tissue,  the  quantity  and 
nature  of  the  fluid  contained  in  it,  and  the  force  with  which  the  air 
is  driven  through  that  fluid.  If  the  cavity,  though  large,  be  nearly 
full  of  fluid,  and  if  that  fluid  be  very  viscid,  and  if  the  communica- 
tion between  the  cavity  and  the  air-passages  be  not  free,  the  amount 
of  bubbling  must  be  very  small,  whatever  the  size  of  the  cavity. 
Again,  cavities  bounded  by  thick,  inelastic  walls,  and  surrounded 
by  solidified,  uncollapsable  lung,  are  incapable  of  contracting, 
and  equally  so  therefore  of  expelling  much  air  during  expiration. 
Hence  it  follows  that  they  cannot  receive  much  air  during  inspira- 
tion, and  consequently  can  admit  of  comparatively  little  gurgling. 
On  the  other  hand,  cavities  bounded  by  thin  and  elastic  walls  and 
surrounded  by  pervious  lung  tissue  are  greatly  influenced  by  the 
respiratory  movements,  and  expel  a  large  portion  of  their  contained 
air  at  each  expiration.  They  are  capable,  therefore,  of  admitting 
a  considerable  quantity  of  air  during  inspiration,  and  this,  if  fluid 
exists  in  the  cavity,  produces  a  large  amount  of  gurgling.  More- 
over, if  the  walls  are  thin,  tense,  and  elastic,  the  sounds  reverberate 
loudly  and  perfectly,  and  if  the  cavity  is  seated  superficially  they 
reach  the  ear  without  much  difficulty;  whereas  if  the  walls  are  thick, 
spongy,  and  inelastic,  the  sounds  are  very  imperfectly  reflected 
and  are  not  readily  transmitted  to  the  ear.  Thus  it  often  happens 
that  a  small  cavity  with  thin,  elastic  walls  produces  more  gurgling 
and  splashing,  and  transmits  a  louder  sound  to  the  ear,  than  a 
much  larger  cavity  bounded  by  thick,  spongy,  inelastic  walls. 

The  statements  already  made  show  that  anything  which  pre- 
vents the  passage  of  air  through  fluid  must  necessarily  check  the 
production  of  gurgling.  Hence  the  temporary  cessation  of  the 
sound  may  be  due  to  causes  of  several  kinds— either  to  complete 
evacuation  of  the  fluid  j  or  to  its  diminution  to  such  an  extent  as 
to  bring  its  level  below  the  opening  of  the  tube  or  tubes  communi- 
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eating  with  the  cavity  j  or  to  obstruction  of  the  air-passages  which 
lead  to  the  cavity.  When  its  cessation  is  dependent  on  the  complete 
evacuation  of  the  fluid,  the  gurgling  is  usually  replaced  by  hollow, 
breathing  sound;  when  it  is  referable  to  the  second-mentioned 
cause,  the  gurgling  may  be  often  reproduced  by  change  of  posture 
and  the  consequent  bringing  of  one  of  the  openings  below  the  level 
of  the  fluid  in  the  cavity  j  and  when  it  depends  upon  the  third- 
named  cause,  coughing  will  often  lead  to  its  rc-cstablishment  by 
dislodging  a  plug  of  mucus  or  muco-purulent  matter.    When  the 
obstruction  is  due  to  external  pressure,  cough  has  not  much 
influence  in  restoring  it,  and  its  cessation  is  more  permanent ;  and 
again  when  the  space  or  cavity  is  completely  full  of  fluid  and  does 
not  admit  the  presence  of  air,  gurgling  cannot  be  produced. 

Sometimes,  when  a  cavity  is  unusually  large,  and  not  only  has  very 
elastic  walls,  but  contains  a  large  quantity  both  of  air  and  fluid,  suc- 
cussion  of  the  patient,  or  the  impulse  against  the  cavity  produced  by 
the  action  of  the  heart,  will  give  rise  to  an  admixture  of  the  air  and 
fluid,  and  occasion  a  gurgling  or  splashing  sound.  I  have  had  the 
opportunity  of  noting  this  fact  on  three  occasions ;  and  it  is  quite 
possible  to  conceive  that  if  the  communicating  bronchi  were  ob- 
structed, a  gurgling  or  splashing  sound  might  be  thus  produced, 
when  no  such  sound  was  attendant  upon  respiration. 

Another  modification  of  bubbling  is  "  clicking."    Authors  are 
not  agreed  as  to  the  mode  of  origin  of  this  sound,  nor,  indeed,  have 
I  ever  met  with  a  reasonable  interpretation  of  it.   Dr.  Walshe  says 
of  dry  clicking,*  "the  ronchus,  though  its  mechanism  is  unexplained, 
is  of  considerable  diagnostic  importance and  again,  in  reference 
to  moist  clicking*  "Its  mechanism  is  almost  as  obscure  as  that  of 
the  dry  crackling."    But  careful  consideration  of  the  conditions 
essential  to  its  existence,  and  repeated  experiments  as  to  its  mode 
of  production,  bave  convinced  me  tbat  when  it  is  met  with  in  the 
lungs  it  is  due  to  the  sudden  and  forcible  passage  of  air  through  a 
small  bronchus,  the  sides  of  which,  at  one  or  more  points,  have  been 
brought  close  together  by  external  pressure,  or  have  been  aggluti- 
nated, as  it  were,  by  tenacious  mucous  secretion.   Thus  its  common 
cause  is  the  presence  of  tubercle  pressing  here  and  there  upon  the 

*  Loc.  cit.,  p.  115. 
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walls  of  the  smaller  bronchi,  and  not  only  rendering  them  impervi- 
ous, but  exciting  slight  local  irritation,  with  the  consequent  secretion 
of  viscid,  tenacious  mucus.  The  bronchi  are  completely  obstructed, 
and  therefore  do  not  admit  of  the  production  of  the  ordinary  sounds 
either  of  bubbling  or  vibration ;  but  now  and  then,  perhaps  two  or 
three  times  in  the  course  of  an  inspiration,  their  walls  are  separated 
for  a  moment  under  the  pressure  of  the  inspired  air,  and  as  the 
obstruction  yields  and  the  sides  of  the  passage  are  forced  asunder, 
the  connecting  mucus,  which  is  drawn  out  into  a  sort  of  membrane, 
suddenly  bursts,  and  a  sharp  click  is  produced,  which  conveys  an 
impression  of  dryness  or  moisture,  according  to  the  quantity  and 
tenacity  of  the  fluid. 

Dry  clicking,  like  dry  crepitation,  originates  in  connection  with  a 
very  small  quantity  of  viscid  secretion,  and  is  met  with  almost  exclu- 
sively during  inspiration ;  whereas  humid  clicking,  like  humid  crepi- 
tation or  fine  bubbling,  is  connected  with  a  somewhat  larger  quantity 
of  fluid,  and  though  most  distinct  and  constant  during  inspiration, 
occurs  not  unfrequently  during  expiration.  "When  dry  clicking  first 
makes  its  appearance,  it  is  audible  only  with  forced  respiration, 
and  even  then  does  not  accompany  each  inspiratory  act ;  but  after 
a  time  it  becomes  more  persistent,  and  is  heard  accompanying 
ordinary  respiration.  The  dry  variety  passes,  after  a  time,  into 
the  moist  variety,  and  the  latter,  as  the  pulmonary  disease  pro- 
gresses and  softening  commences,  is  replaced  by  the  ordinary 
sound  of  bubbling.  This  arises  from  a  diminution  in  the  amount 
of  pressure  on  or  obstruction  of  the  bronchi  whence  the  sound 
originates,  and  from  an  increase  in  the  quantity  of  fluid  in  the  air- 
passages,  whereby  it  happens  that  the  air  no  longer  encounters 
mere  films  of  mucus,  but,  by  forcing  its  way  through  a  more 
copious  secretion,  creates  distinct  bubbling. 

Clicking,  then— the  "clicking"  or  "crackling"  rale  or  rhonchus 
of  authors— is  commonly  associated  with  the  presence  of  tubercle, 
and  the  moist  variety  is  regarded  by  some  persons  as  quite  cha- 
racteristic of  the  early  stage  of  tubercular  softening.  But  careful 
observation  at  the  bedside  of  the  patient,  borne  out  by  the  result 
of  dissection  after  death,  has  convinced  me  that  this  opinion  is  erro- 
neous.   Not  only  have  I  met  with  dry  clicking  under  circumstances 
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in  which  the  whole  history  and  symptoms  of  the  case,  no  les6  than 
the  subsequent  career  of  the  patient,  have  satisfied  me  that  no 
tubercles  existed,  but  twice  in  the  wards  of  St.  George's  Hospital 
I  have  met  with  its  characters  well  marked,  when  subsequent 
post-mortem  examination  has  enabled  me  to  establish  the  non- 
existence of  tubercle.*  Therefore,  although  it  is  perfectly  true 
that  tubercle  is  its  ordinary  cause,  and  that  when  clicking  is 
met  with,  as  it  usually  is,  in  the  infra-clavicular,  supra- clavicular, 
or  supra-scapular  regions,  its  presence  justifies  the  gravest  sus- 
picion of  tubercle,  we  must  not  conclude  without  further  evidence 
that  our  patient  is  indeed  consumptive.  Anything,  whether 
tubercle  or  other  matter,  which,  in  one  or  more  of  the  smaller 
bronchi,  surrounded  by  partially  consolidated  lung  tissue,  shall 
produce  occlusion  of  such  a  nature  as  will  yield  now  and  then  to 
the  force  of  the  respiratory  blast,  may  prove  the  cause  of  this 
peculiar  sound.  But  it  is  usually  in  the  early  stage  of  phthisis, 
when  tubercles  are  sparsely  scattered  through  the  pulmonary  tissue, 
that  clicking  is  most  frequent ;  for  it  is  only  when  the  disease  is 
not  extensive,  when  consolidation  is  of  small  extent,  and  when 
considerable  expansion  of  the  lung  still  takes  place  during  inspira- 
tion, enabling  the  air  to  force  its  way  through  an  obstructed 
passage,  that  the  conditions  exist  which  are  essential  to  its  produc- 
tion. The  pressure  of  a  large  mass,  whether  of  tubercle  or  other 
matter,  will  usually  obstruct  the  bronchi  permanently,  and  by 
presenting  an  insuperable  obstacle  to  the  passage  of  air  will 
prevent  the  occurrence  of  clicking. 

If  it  be  asked  how  the  clicking  which  results  from  tubercle  can 
be  distinguished  from  that  which  sometimes,  though  rarely,  ac- 
companies other  forms  of  pulmonary  disease,  I  answer  that  they 
both  take  their  origin  in  the  same  mechanism,  and  that  by  the 
character  of  the  sound  alone  it  is  impossible  to  discriminate 
between  them.  But  I  am  convinced  that  oft-repeated  examina- 
tions of  the  chest  will  generally  assist  us  to  a  correct  diagnosis. 

*  In  one  of  the  cases  alluded  to  the  existing  disease  was  chronic  hronchitis,  in  the 
other  sanguineous  effusion  into  the  lungs,  as  the  result  of  valvular  disease  of  the  heart. 
The  clicking,  though  well  developed,  was  of  temporary  duration,  and  in  neither  in- 
stance was  heard  longer  than  five  days. 
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In  no  single  instance  in  which  there  were  not  good  grounds  to 
suspect  the  existence  of  tubercular  disease  have  I  found  clicking  a 
persistent  condition  ;  and  if  when  dry  clicking  is  first  observed  it 
contiuues  for  a  considerable  period,  and  is  after  a  time  followed  by 
humid  clicking,  which,  in  its  turn,  is  ultimately  replaced  by  bub- 
bling, there  cannot  be  a  doubt  as  to  the  existence  of  tubercle.  So 
that  this  sign,  so  little  insisted  upon  by  some  authors,*  is,  in  fact, 
of  great  clinical  significance. 

I  must  not  quit  this  part  of  our  subject  without  alluding  to  a 
sound  which  has  been  described  by  Laennec  under  the  title  of 

•  rale  crepitant  sec  a  grosses  bulles,  ou  craquement."    It  is  cha- 
racteristic, he  says,  of  emphysema,  is  heard  only  during  inspiration, 
and  resembles  the  noise  made  by  the  sudden  inflation  of  a  dried 
bladder.    It  is  a  sound  of  rare  occurrence,  and  of  little  diagnostic 
value ;  and  it  would  not  be  worthy  of  special  remark,  had  it  not 
been  described  and  first  pointed  out  by  the  Father  of  auscultation, 
and  adopted  more  recently  by  Skoda  of  Vienna.    Even  now,  my 
chief  object  in  mentioning  it  is  to  add  my  testimony  to  that  of 
the  many  modern  writers  who  refuse  to  assign  it  a  place  in  the 
list  of  rales  and  ronchi.     It  certainly  does  not  possess  a  true 
bubbling  character,  as  its  name  would  imply,  and  probably  is  a 
sound  of  vibration  connected  with  the  extremely  viscid  and 
tenacious  bronchial  secretion  which  ordinarily  accompauies  vesi- 
cular emphysema.    Certain  it  is  that  such  a  condition  of  secretion, 
exciting  vibration  in  air-passages  altered  by  emphysema,  is  quite 
sufficient  to  account  for  its  existence,  and  is  far  more  likely  to 
give  rise  to  its  production  than  the  condition  of  the  lung  tissue 
suggested  by  Laennec;  for,  with  Dr.  H.  Davies,  "I  cannot  con- 
ceive the  pulmonary  membrane  which  forms  the  lung-cells  to  be 
so  dry  m  emphysema  as  to  be  capable  of  crackling  on  expansion 
hke  a  dried  pig's  bladder."f    Further,  pathology  does  not  counte- 
nance Laennee-s  hypothesis;  and  we  are  bound,  therefore,  to 
reject  it.    Whatever  the  precise  cause  of  the  sound,  there  cannot 
be  a  doubt  that  at  present  it  possesses  little  practical  value;  and 

*  Dr.  H.  Davie,  doe,  not  even  allude  to  it  in  his  chapter  on  «  Rdles  and  Rboncbi  " 
nor  tl  any  mention  made  of  it  in  Skoda's  work.  ' 

t  Loe.  cit.,  p.  181. 
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my  advice,  therefore,  to  the  student  would  he,  not  to  encumber 
himself  with  the  term  given  to  it  by  Laennec,  but  to  regard  the 
sound,  whenever  he  may  chance  to  meet  with  it,  as  a  subject  for 
careful  investigation. 

Skoda  speaks  of  bubbling  sounds  which  he  terms  "  conso- 
nating." "  Rales,"  he  says,*  "  arising  in  the  larynx,  trachea,  or 
cither  of  the  bronchi,  may  consonate  within  the  thorax,  just  as 
the  voice  or  the  respiratory  murmur  consonatcs  in  the  diseased 
states  of  the  lung  tissue  already  referred  to,  and  thus  become  dis- 
tinctly audible  throughout  the  thorax."  They  are  "clear  and 
high-pitched,"  he  says,f  "  formed  by  unequal  bubbles,  and  accom- 
panied by  a  resonance  which  has  neither  an  amphoric  nor  a 
metallic  character."  Thus,  his  description  answers  to  that  of 
ordinary,  coarse,  unequal-sized  bubbling,  taking  place  in  tubes 
surrounded  by  lung  tissue  in  certain  states  of  consolidation ;  and 
as  Skoda  himself  admits  that  these  so-called  consonating  sounds 
are  accompanied  by  bronchial  breathing  and  increased  resonance 
of  the  voice,  and,  "generally  speaking,  indicate  the  presence 
either  of  pneumonia  or  of  tubercular  infiltration,"  there  can  be 
little  doubt  that  pulmonary  consolidation  is  a  condition  essential 
to  their  existence. 

What,  then,  is  the  peculiarity,  and  what  the  diagnostic  value  of 
these  so-called  "  consonating  rales  ?"  In  my  opinion,  they  possess 
no  single  feature  which  entitles  them  to  an  independent  place 
amongst  recognised  rales  and  rhonchi.  It  is  universally  admitted, 
and  is  strictly  in  accordance  with  the  laws  of  acoustics,  that  sounds 
produced  in  any  part  of  the  air-passages  may  be  propagated  to  the 
thoracic  walls  through  air  contained  in  bronchi  capable  of  reflect- 
ing sound,  and  through  lung  tissue  in  certain  states  of  homogeneity 
and  consolidation;  and  it  is  equally  certain  that  in  peculiar  states 
of  the  bronchi  and  pulmonary  tissues,  all  sounds  generated  therein 
will  be  of  a  high-pitched  character.  But,  if  due  care  be  exercised 
in  conducting  the  examination,  there  is  little  chance  of  rales 
propagated  from  other  parts  of  the  chest  being  mistaken  for  rAles 
of  local  origin.  The  history  and  progress  of  the  case,  the  con- 
dition of  the  respiration  at  the  spot  where  the  sounds  are  heard.. 

*  Loc.  cit.,  p.  118.  t  &00,  c-it.,  j>.  131. 
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and  the  presence  or  absence  of  dulness  or  unusual  resonance  on 
percussion,  -will  generally  enable  us  to  determine  the  question. 
Even  if  it  were  not  so,  and  admitting,  for  the  sake  of  argument, 
what  really  is  not  the  fact,  viz.,  that  consonance  is  a  principle  of 
general  application  in  the  intensification  of  sounds  propagated 
through  the  chest,  still  the  sounds  alluded  to  by  Skoda  would  not 
possess  any  special  significance ;  for  Skoda  himself  fails  to  point 
out  any  certain  signs  by  which  to  recognise  the  fact  of  their  being 
generated  at  a  distance,  and  reinforced  and  propagated  by  conson- 
ance. The  only  features  which  he  indicates  as  calculated  to 
excite  suspicion  as  to  the  true  nature  of  the  case — viz.,  the  clear- 
ness and  high  pitch  of  the  sounds,  and  the  dulness  or  unusual 
resonance  on  percussion — are  one  and  all  compatible  with  the 
local  production  of  the  sounds,  and  their  direct  transmission  by 
conduction.  Therefore,  my  advice  to  the  student  would  be  to 
discard  "  consonating  rales"  from  his  vocabulary,  as  having  at  the 
most  a  problematical  existence,  and  as  being  undistinguishable 
from  other  rales,  and  therefore  possessing  little  diagnostic  value. 
In  discarding  the  term,  however,  he  should  recollect  the  fact,  that 
large  irregular-sized  high-pitched  bubbling  sounds  heard  over 
soldified  lung  do  not  necessarily  imply  the  existence  of  a  cavity 
immediately  beneath  the  surface  of  the  part  auscultated,  but  may 
be  sounds  generated  in  the  larynx  or  trachea,  in  a  distant  cavity, 
or  in  large  bronchial  tubes,  and  thence  transmitted  along  the  air 
in  the  bronchi,  and  through  consolidated  lung  tissue,  to  the  point 
at  which  they  are  heard.  When  once  alive  to  the  possibility  of 
such  occurrence,  he  is  not  likely  to  mistake  their  nature,  or  to  err 
as  to  their  true  clinical  significance.  Sounds  are  rarely,  if  ever 
propagated  from  a  distance,  unless  extensive  alteration  has  oc- 
curred in  the  physical  condition  of  the  lung,  in  which  case  they 
are  heard  over  an  extended -area,  and,  with  ordinary  care,  may  be 
traced  back  to  their  source. 

Various  sounds  have  been  described,  I  believe  erroneously, 
as  emanating  from  the  lung  substance.  Such,  for  instance,  is 
the  fine  crepitation  accompanying  inspiration,  which  is  heard 
sometimes  at  the  base  of  the  lungs,  posteriorly,  even  in  healthy 
persons,  who  have  long  been  reclining  on  the  back,  when  suddenly 
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made  to  respire  deeply — a  sound  which  disappears  after  a  few  acts 
of  respiration.  This  has  been  referred  by  Dr.  Walshe*  to  the 
"  forced  unfolding  of  air-cells  which  are  unaffected  by  the  calm 
breathing  habitual  to  the  individual."  I  am  satisfied,  however, 
that  it  docs  not  emanate  from  the  lung  substance,  but  is  true 
crepitation,  due  to  the  presence  of  a  small  quantity  of  secretion  in 
the  pulmonary  vesicles.  It  is  but  natural  to  suppose  that  a  small 
quantity  of  secretion  should  gradually  accumulate  in  those  portions 
of  the  lungs  which  are  not  brought  into  play  during  ordinary  calm 
respiration,  and  in  which,  therefore,  the  air-passages  are  not  ex- 
posed to  the  drying  influence  of  the  atmosphere ;  and  this  suppo- 
sition is  quite  consistent  with  the  speedy  cessation  of  the  crepitus 
as  soon  as  respiration  commences  in  the  part ;  whereas  the  notion 
that  the  mere  unfolding  of  healthy  lung  tissue  should  give  rise 
to  crepitation,  is  utterly  at  variance  with  all  that  is  known,  ex- 
perimentally and  practically,  of  the  wonderful  delicacy,  softness, 
and  pliability  of  the  pulmonary  apparatus,  and  of  its  smooth  and 
noiseless  action,  the  only  perceptible  sound  having  its  origin  in  the 
friction  encountered  by  the  inspired  air. 

So,  also,  in  regard  to  the  creaking  sound  heard  not  unfrequently 
towards  the  apices  of  the  lungs  in  phthisical  patients  during  the 
act  of  inspiration;  a  sound  which  M.  Fournet  described  as  a 
variety  of  "pulmonary  crumpling/'  and  which  Dr.  Walshe 
attributes  to  "  the  unfolding  of  induration  matter  in  the  lung/'f 
It  is  difficult  to  conceive  the  mechanism  by  which  the  presence  of 
any  solid  or  semi-solid,  matter  in  the  lung  tissue  should  give  rise 
to  the  production  of  such  a  sound  ;  and  the  frequent  existence  of 
every  variety  of  deposit  in  the  pulmonary  tissue  without  its  oc- 
currence, seems  to  negative  the  idea  of  its  being  so  produced. 
Indeed,  close  and  repeated  observation  has  convinced  me  that  the 
sound  in  question  is  a  sound  of  vibration  analogous  to  the  creaking 
sometimes  met  with  in  the  other  parts  of  the  chest  during  the 
existence  of  chronic  bronchitis,  and  is  due  to  a  contracted  con- 
dition of  the  bronchial  tubes,  and  to  the  presence  of  viscid  secretion 
in  them  j  for,  like  the  creaking  sometimes  heard  in  bronchitis,  it 
is  usually  removable  by  cough  and  expectoration— a  circumstance 

*  Loc.  cifc.,  p.  119.  t  Loc.  cit.,  p.  120. 
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which  serves  to  distinguish  it  from  a  very  similar  sound  which 
sometimes  results  from  local  pleurisy. 

So,  again,  in  respect  to  the  sound  described  by  M.  Fournet  as 
resembling  the  crumpling  of  tissue-paper.  This,  I  feel  convinced, 
does  not  arise  from  the  pulmonary  tissue,  as  suggested  by  some 
authors,  but  is  attributable  to  pleuritic  friction.  Certain  it  is  that 
it  is  heard  only  at  the  apices  of  the  lungs,  where,  in  phthisical 
patients,  pleuritic  inflammation  is  very  frequent,  and  is  met  with 
only  during  the  early  stage  of  phthisis,  when  it  is  probable  that 
no  adhesions  exist,  and  whilst  there  still  remains  sufficient 
niobdity  of  the  apices  of  the  lungs  to  produce  the  sound  of  friction. 
Further,  it  is  persistent,  and  is  not  removable  by  coughing,  as  it 
would  be  if  it  were  a  variety  of  bronchial  vibration.  Such  being 
the  case,  and  as  we  know  of  no  condition  of  the  pulmonary  tissue 
peculiar  to  the  upper  part  of  the  lungs,  where  alone  this  sound  is 
heard,  it  is  fair  to  conclude  that  it  does  not  emanate  from 
"  crumpling"  of  the  lung  tissue,  as  suggested  by  Fournet,  but  is 
referable  to  friction,  resulting  from  congestion  and  local  dryness 
and  roughness  of  the  pleural  membrane,  the  peculiarity  of  its 
character  being  referable  to  its  position  in  relation  to  surrounding 
parts. 

Indeed,  the  only  sound  which  in  my  opinion  can  be  strictly 
referred  to  the  lung  substance  is  a  peculiar  variety  of  crepitation 
very  rarely  met  with,  and  which  hitherto,  as  far  as  I  am  aware,  has 
never  been  recognised  or  described  as  distinct  from  ordinary 
crepitation.  Its  source,  I  believe  to  be,  the  presence  of  serosity  in 
the  areolar  tissue  of  the  lung ;  and  its  peculiarity,  as  contrasted 
with  ordinary  crepitation,  is,  that  the  crepitations  are  less  numer- 
ous, and  les3  regularly  and  less  rapidly  evolved,  and  that  they  are 
heard  just  as  strikingly  during  the  act  of  expiration  as  they  are 
during  the  act  of  inspiration.  The  period  of  its  occurrence  and  its 
duration  correspond  with  the  fine  bubbling  sound  of  capillary 
bronchitis — the  sub-crepitant  rale  of  many  authors;  and  this  fact, 
whea  viewed  in  connection  with  the  minuteness  of  the  crepitations, 
the  peculiar  dryness  of  their  character,  and  the  fact  of  their  being 
un  accompanied  by  expectoration,  serves  to  distinguish  them  from 
any  sound  known  to  ari.-(  from  the  presence  of  fluid  in  the  air- 
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passages,  and  points  to  the  existence  of  serosity  in  tlic  lung  tissue 
as  tlie  only  satisfactory  explanation  of  the  phenomenon.  With 
fluid  in  the  areolar  tissue  surrounding  each  lobule,  crepitation 
could  not  fail  to  be  produced  by  every  movement  of  the  lung, 
whether  in  inspiration  or  expiration. 

A  somewhat  similar  sound,  and  referable  to  the  same  cause,  viz., 
the  movemeut  of  fluid  through  cellular  tissue,  is  heard  sometimes 
over  the  sternum,  when  the  mediastinum  is  infiltrated  with  either 
air  or  serosity.  The  crepitations,  just  as  in  the  former  case,  ac- 
company expiration  as  well  as  inspiration,  and  may  vary  considerably 
in  tone,  dryness  of  character,  and  number.  They  may  be  heard 
during  ordinary  tranquil  breathing,  or  may  be  audible  only  during 
forced  respiration;  they  may  be  constant,  or  only  of  occasional 
occurrence;  and  may  endure  for  a  considerable  period,  or  may 
cease  after  a  very  few  respirations.  I  have  heard  them  strongly 
developed  in  several  cases  in  which  the  mediastinal  cellular  tissue 
was  infiltrated  with  serosity  in  connection  w  ith  inflammation  of  the 
pericardium,  and  have  also  observed  them  in  connection  with  the 
presence  of  air,  as  the  result  of  accidental  perforation  of  the  chest. 
Their  clinical  importance  arises  from  the  possibility  of  their  being 
mistaken,  as  I  have  known  them  to  be,  for  the  crepitations  of 
pneumonia.  It  is  strange,  however,  that  such  mistakes  should  be 
made ;  for  the  peculiarity  of  their  character,  the  limitation  of  the 
area  over  which  they  are  heard,  and  the  period  of  the  respiratory 
act  at  which  they  occur,  together  form  a  safe  criterion  of  their  true 
origin. 

The  adventitious  sounds  which  arise  in  the  pleural  cavity  require 
a  more  extended  notice.  In  a  state  of  health  the  two  layers  of  the 
pleural  membrane  being  smooth,  and  slightly  humid,  glide  upon 
each  other  evenly  and  noiselessly ;  but  anything  which  roughens 
one  or  both  of  them,  or  interferes  with  their  lubricity  by  drying 
their  surface,  increases  the  friction  between  them,  and  thus  gives 
rise  to  the- production  of  sound.  Hence  the  sounds  so  produced, 
whatever  their  precise  character,  are  commonly  termed  "  pleuritic 
friction  sounds."  At  first  they  are  often  soft  and  of  a  rustling  or 
grazing  character,  and,  as  first  suggested  by  Messrs.  Barth  and 
Roger,  very  closely  resemble  the  sound  produced  when  the  back 
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of  one  hand  placed  over  the  eav  is  rubbed  lightly  in  one  direction 
with  a  finger  of  the  other  hand.  But  as  mischief  advances,  the 
sounds  speedily  lose  this  light,  grazing  character,  and  assume  either 
a  harsh,  rubbing,  grating,  or  crumpling  character,  or  else  become 
distinctly  creaking.  Very  commonly  they  are  more  or  less  jerk- 
ing or  interrupted,  as  if  the  motion  of  the  roughened  surfaces  over 
each  other  was  momentarily  suspended,  and  then  suddenly  recom- 
menced. The  precise  character  of  the  sound,  however,  affords  no 
clue  to  the  nature  or  extent  of  the  pleural  exudation ;  indeed,  it 
appeai-s  doubtful,  whether  in  some  cases,  at  least,  pleuritic  friction 
sound  may  not  be  caused  by  mere  dryness  and  increased  vascularity 
of  the  pleural  membrane.  Moreover,  the  precise  condition  of  the 
pleural  membrane  and  the  character  of  the  exudation  on  its  surface 
have  less  to  do  with  the  intensity  of  the  sound  than  have  the 
permeability  of  the  lung  substance  and  the  force  of  the  respiratory 
efforts,  inasmuch  as  free  expansion  of  the  lung  is  necessary  to 
produce  that  friction  between  the  two  opposed  surfaces  of  the 
pleura  to  which  the  sound  is  attributable. 

The  soft,  grazing  variety  is  that  which  occurs  at  the  first  onset 
of  the  disease ;  and  is  probably  confined  to  the  dry  period  of 
pleurisy,  for  its  duration  is  very  short,  and  as  soon  as  dulness  on 
percussion  and  other  symptoms  of  effusion  occur,  it  is  replaced  by 
the  rubbing  or  creaking  varieties.  It  is  dry  in  character  and  super- 
ficial in  situation,  is  heard  only  during  inspiration,  does  not  ac- 
company each  inspiratory  act,  is  usually  confined  to  a  very  limited 
area,  and  commonly  passes  away,  or  else  is  replaced  within  twenty- 
four  hours  by  some  other  variety  of  pleuritic  friction  sound.  When 
it  arises  in  connection  with  idiopathic  pleurisy  it  soon  disappears, 
and  the  patient  is  seldom  seen  uutil  it  is  replaced  by  the  rubbing, 
grating,  or  creaking  variety.  Indeed,  so  generally  does  this  hold 
good,  that  in  most  instances  when  it  is  met  with  in  auscultation, 
it  indicates  the  circumscribed  pleural  inflammation  which  accom- 
panies the  irritation  of  tuberculous  deposit,  and  often  serves  to 
establish  the  true  character  of  the  pains  by  which  that  inflammation 
is  attended. 

The  rubbing,  gratiug,  crumpling,  and  creaking  varieties,  are 
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the  forms  in  which  pleuritic  friction  sound  most  commonly  pre- 
sents itself.  Whichever  its  precise  character,  and  whether  loud,  or 
whether  faint  and  barely  audible,  it  is  always  superficial  in  its 
seat,  conveys  the  impression  of  dryness,  and,  though  often  con- 
fined to  a  limited  area,  is  usually  heard  over  a  more  extended 
surface  than  the  grazing  variety.  Sometimes  it  is  a  continuous 
sound,  the  movement  of  the  two  surfaces  of  the  pleura  over 
each  other  being  even  and  uninterrupted,  but  more  commonly 
the  motion  of  the  pleura  is  somewhat  interrupted,  and  conse- 
quently the  sound  is  made  up  of  a  series  of  jerks,  rarely  exceeding 
four  or  five  in  number,  which  in  strongly  marked  cases  occasion 
vibrations  so  distinct  and  forcible  as  to  be  perceptible  to  the 
patient,  and  to  be  felt  even  by  the  hand  placed  over  the  seat  of 
their,  production.  This  is  the  case  especially  in  regard  to  the 
rubbing  variety.  Sometimes  it  is  confined  to  the  act  of  inspi- 
ration, but  more  commonly  accompanies  both  inspiration  and 
expiration  j  in  most  instances  it  is  audible  during  ordinary  respi- 
ration, but  occasionally  is  developed  only  after  deep  inspiration. 
Its  duration  in  any  one  locality  seldom  exceeds  a  few  days,  in- 
asmuch as  when  effusion  takes  place  into  the  pleural  cavity  the 
fluid  separates  the  two  layers  of  membrane,  and  thus  puts  an  end 
to  the  cause  of  the  sound;  but  in  some  few  cases  where  partial 
adhesions  exist,  keeping  the  two  surfaces  of  the  pleura  more 
or  less  in  apposition,  and  in  the  comparatively  dry  circumscribed 
pleurisies  which  often  result  from  tubercular  deposit  at  the 
apices  of  the  lungs,  I  have  known  it  continue  for  many  weeks. 

Laennec  asserted  that  pleuritic  friction  sound  is  a  common 
accompaniment  of  interlobular  emphysema,  and  one  of  its  most 
characteristic  physical  signs ;  and  although  later  and  more  extended 
observation  has  served  to  negative  this  statement  if  taken  in  its 
broad  and  general  sense,  it  still  remains  the  opinion  of  some,  that 
emphysema  may  prove  an  occasional  cause  of  it*  But  I  quite 
agree  with  Dr.  Stokes,  that  it  is  only  when  the  surfaces  arc 
rendered  dry  by  an  arrest  of  secretion,  or  are  roughened  by  the 
effusion  of  lymph,  that  their  motions  produce  sounds  perceptible 

*  Thus,  for  instance,  Dr.  Walshc. — Sec  loc.  cit.,  p.  123-1. 
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to  the  ear.    Oil  several  occasions,  whilst  auscultating  lungs  exten- 
sively emphysematous,  I  have  detected  sounds  very  greatly  resem- 
bling the  friction  sound  of  pleurisy ;  and,  in  some  instances,  the 
death  of  the  patient  has  enabled  me  to  determine,  by  post-mortem 
examination,  that  they  did  not  proceed  from  the  friction  of  an 
iuflamed  and  lymph-covered  membrane.    But  it  does  not  follow 
that  they  arc  therefore  to  be  attributed  to  the  friction  of  sub- 
pleural  emphysematous  vesicles.    In  two  only  out  of  the  in- 
stances just  alluded  to  did  any  emphysematous  projections  exist 
at  the  spot  over  which  the  sounds  had  been  heard  during  life ; 
and  it  is  quite  certain  that  in  most  cases  of  emphysema,  how- 
ever strongly  developed,  no  sounds  are  heard  at  all  resembling 
the  friction  sound  of  pleurisy.    If  it  were  possible  for  irregu- 
larity  or  unevenness  of  the  visceral  pleura,  resulting  from 
emphysema,  to  occasion  pleuritic  friction  sounds,  these  sounds 
ought  to  be  present  whenever  such  a  lesion  exists,  provided 
only  that  there  remains  sufficient  mobility  of  the  lung  to  permit 
of  a  free  gliding  of  the  visceral  on  the  costal  pleura.  But 
their  existence  under  these  circumstances  is  notoriously  quite 
exceptional.    Such  being  the  case,  and  as  sounds  not  to  be  dis- 
tinguished by  their  mere  character  from  the  friction  sound  of 
pleurisy  are  sometimes  heard  during  chronic  bronchitis  quite 
independently  of  emphysema,  and  equally  so  of  pleuritic  inflam- 
mation, I  cannot  doubt  that  the  cause  of  the  sound  in  the  two 
cases  is  identical,  viz.,  the  vibration  of  viscid  mucus  in  the  air- 
passages  under  certain  conditions  of  bronchial  constriction  and 
surrounding  pulmonary  solidification. 

Unfortunately  this  intra-pulmonary  source  of  sounds  which 
resemble  friction  sounds  is  often  overlooked,  or  rather  is  not 
fully  recognised.  But  I  have  met  with  too  many  examples  of 
these  bronchial  creaking  sounds,  and  after  death  in  such  cases 
have  had  too  many  opportunities  of  verifying  the  absence  of  pleu- 
ritic friction,  to  entertain  the  slightest  doubt  as  to  their  true 
source.  Unfortunately,  too,  I  have  more  than  once  seen  lament- 
able effects  produced  by  erroneous  treatment  founded  on  this 
mistaken  diagnosis.    I  am  anxious,  therefore,  to  express  my 
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conviction  that,  with  due  care,  the  sounds  alluded  to  ought 
never  to  he  mistaken  for  pleuritic  friction  sounds.  They  are 
always,  I  believe,  associated  with  a  certain  degree  of  bronchitic 
irritation  and  the  presence  of  viscid  mucus  in  the  air  tubes :  they 
rarely  convey  the  impression  of  being  very  superficial  in  their 
situation,  or  of  being  so  dry  as  true  pleural  friction  sounds ;  they 
are  usually  loudest  during  expiration,  and  are  always  of  short 
duration,  intermittent  in  their  occurrence,  and  removable  by  long- 
continued  coughing  and  expectoration.  Indeed,  it  is  a  safe  rule 
when  creaking  or  other  sounds  resembling  friction  sounds  are 
heard — especially  if  there  is  any  co-existent  cough  and  expecto- 
ration— to  make  the  patients  inspire  deeply  and  give  two  or 
three  hearty  coughs,  before  deciding  upon  the  nature  of  the 
mischief.  If  this  precaution  were  always  taken,  mistakes  would 
seldom  be  made  respecting  the  source  and  significance  of  these 
quasi-friction  sounds. 

Before  quitting  this  part  of  our  subject  it  may  be  well  to  advert 
to  certain  adventitious  sounds  originating  in  the  parietes  of  the 
chest,  which  are  apt  to  simulate,  and,  in  many  instances,  have 
been  mistaken  for  morbid  intra-thoracic  sounds.  Two  of  these, 
connected  with  the  pressure  of  the  stethoscope,  I  have  alluded  to 
in  a  previous  chapter,  namely,  the  pseudo  crepitation  produced 
when  the  instrument  is  placed  over  hair  on  the  surface,  and  when, 
again,  the  subcutaneous  cellular  tissue  is  infiltrated  with  either  air 
or  fluid.  But  there  are  other  sources  of  morbid  sounds  which 
have  not  as  yet  been  mentioned.  The  crepitus  of  fractured  ribs 
has  been  mistaken  for  pneumonic  crepitation,  and  the  creaking 
often  heard  over  the  dry  costal  cartilages  of  elderly  persons,  and 
occasionally  also  over  the  scapula,  arising  probably  from  some 
morbid  condition  of  the  cellular  tissue  between  that  bone  and  the 
chest-walls,  very  closely  resembles  the  creaking  sound  of  pleural 
friction.  The  former  may  be  recognised  by  its  position,  by  its 
long  persistence  without  extension  of  the  area  over  which  it  is 
heard,  and  by  its  being  unaccompanied  by  any  of  the  other  symp- 
toms of  pleuritic  inflammation ;  whilst  the  latter  may  be  got  rid 
of  without  difficulty  by  a  few  brisk  rotations  of  the  arm. 
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The  subjoined  table  exhibits  at  a  glance  the  character  of  the 
adventitious  sounds  originating  within  the  chest,  the  period  of 
respiration  at  which  they  are  usually  developed,  their  mode  of 
production,  their  ordinary  seat,  and  the  diseases  of  which  they 
are  commonly  the  index.  Many,  very  many  exceptions  occur; 
but  when  the  character  of  the  sounds  is  strongly  marked,  the  facts 
indicated  by  this  table  will  generally  hold  good. 
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MOItMD  SOUNDS  EVOLVED  WITHIN  THE 


Class. 


Variety. 


Synonym. 


Character  of  the  sound. 


Sounds  of 
Vibration 


Low-pitched  or  grave-  1 
toned 


Sonorous  Hlionclii 


High-pitched  or  Shrill     Sibilant  Rboncbi 


Deep  or  grave  toned  sounds  of  a  snoring, 
cooing,  buzzing,  grunting,  or  creaking 
character,  attended  by  fremitus,  com- 
municated more  or  less  forcibly  and 
extensively  to  tbe  cbcst-walls 


r  Iligli-pitched  sounds  of  variable  duration 
J  and  intensity,  and  of  irregular  oceur- 
|  rence,  of  a  whistling,  piping,  or 
I    lussing  character 


Sounds  of 
Bubbling 


Crepitating 


Fine  bubbling 


Coarse  bubbling 


Large  bubbling 


Dry  Clicking 


Moist  Clicking 


J"  Crepitant  rale 
•s  Crepitation,  or  dry  crc-J 
L  pitation 


f  Snbcrepitant  rale, 
humid  crepitation 


t 


"A  dry  crackling  or  crepitating  sound, 
conveying  an  impression  of  the  burst- 
ing in  rapid  succession,  almost  as  in  a 
volley,  of  minute  bubbles  of  uniform 
size.  It  closely  resembles  the  sound 
one  hears  wben  a  lock  of  dry  hair  is 
rubbed  transversely  and  slowly  be- 
tween the  finger  and  thumb  close  to 
one's  own  ear 
A  sound  resembling  the  bursting  ofi 
small  bubbles  of  tolerably  uniform 
size 


J  Mucous,  or  sub-mucous  J 
\     rale  \ 


J  Cavernous  role,  or  gurg- 
1  Hug 


A  coarse  bubbling  sound,  conveying  the 
impression  of  the  bursting  of  some- 
what large  bubbles  of  unequal  size 


A  hollow,  gurgling  sound,  often  of  a 
metallic  character,  conveving  tlic  im- 
pression of  very  large  bubbles  burst- 
ing in  a  large  space" 


Dry  mucous  rale,  or  dry 
clicking 


{ 


A  succession  of  three  or  four  short  cracl 
ling  or  clicking  sounds,  conveying  an 
impression  of  dryness 

A  succession  of  three  or  four  clicking 
sounds  less  dry,  and  less  disiincily 
crackling  than  the  sounds  of  dry 
clicking 


MORUID  SOUNDS  ASSOCIATED 


Friction 
Sounds 


'Rustling  or  grazing 

Rubbing 

Creaking 

Grating 
.Crumpling 


.Pleural  friction  sounds 


A  sound  sometimes  continuous,  but  often"] 
abrupt,  jerking,  or  interrupted,  convey-  [ 
ing  an  impression  of  the  friction  of  I 
two  surfaces.  It  may  or  mav  not  be  I 
attended  with  perceptible  fremitus,  f 
and  may  be  of  a  rustling,  grazing,  rub-  • 
biug,  creaking,  grating,  or  crumpling  J 
character  J 
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LUNGS  DURING  THE  ACT  OF  RESPIRATION. 


Period  of  respiration 
at  which  it  occurs. 


Inspira- 
tion. 


Erptra- 
tioti. 


How  produced. 


'Caused  by  the  vibration  excited 
by  the  passage  of  air  through 
the  larger  bronclii,  irregularly 
narrowed  either  by  spasiuo'- 
dic  contraction  of  their  cir- 
cular fibres,  or  by  the  adhe- 
sion of  viscid  mucus  to  their 
walls 

Engendered  by  the  same  cause' 
as  the  sonorous  rhonchi,  but 
originating  either  in  the 
smaller  air-passages,  or  in 
those  of  a  larger  size,  which 
are  temporarily  contracted 
and  reduced  in  calibre  by  rea- 
son of  the  disease 


Its  usual  seal. 


Disease  by  which  it  is 
usually  caused. 


{Bronchitis,  especially 
when  in  a  subacute 
or  chronic  form,  or 
associated  with  em- 
physema. 


Not  peculiar"] 

tiounofPthe"  f  Bronchitis, 
luugs  J 


{  D1 


ue  to  the  passage   of  air!  „       -  1 
through  fluiS  in  the  minute  [  Ba.8e°f°neor  k  Pneumonia 
air-vesicles  of  the  lungs       J     both  lunS3  J  jruLm"oma- 


By  the  bubbling  of  air  through 
fluid,  more  or  less  viscid, 
in  the  minute  or  capillary 
bronclnal  tubes 

r  Caused  by  the  bubbling  of  air  i 
S  through  liquid  in  bronchial  > 
I    tubes  of  varying  size  J 

"Referable  to  the  bursting  of 
large  bubbles  in  a  space 
of  considerable  size;  the 
gurgling  and  metallic  quality 
of  the  sound  being  more  pro- 
nounced the  smoother  and 
more  tense  and  sound-re- 
flecting the  walls  of  the  space 
in  which  the  bubbling  takes 
place 

Caused  by  the  forcible  passage" 
of  air  through  afilm  of  mucus, 
at  a  spot  where  the  sides  of  a 
small  bronchus  have  been 
brought  together  by  external 
pressure,  and  agglutinated  by 
tenacious  secretion 

{Produced  in  the  same  way  as"| 
dry  clicking,  but  associated  \ 
with  a  more  copious  and  less  r 
tenacious  secretion  J 


Middle  or 
base  of  one 
or  both 
lungs 

Middle  por- 
tion of  the 
lungs 

Apice3  of  the  "| 
lungs  when  > 
due  to —  J 


or, 

in  other 
parts  when  J 
referable 
to- 


4 


Capillary  bronchitis  or 
the  resolution  of 
pneumonia. 

Bronchitis  after  se- 
cretion lias  been 
thoroughly  estab- 
lished. 

A  cavity  the  result  of 
softened  tubercle. 

Dilated  bronchi,  in- 
flammatory abscess, 
or  the  presence  of 
pus  in  the  pleu- 
ral cavity  between 
which  and  the  bron- 
chi there  exists  a 
fistulous  opening. 


Apices  of  the  1  First  stage  of  tuber- 
lungs        J    cular  deposit. 


Apices  of  the  "1  Commencing  softeniii" 
lungs         r    of  tubercle. 


WITH  THE  MOTIONS  OF  THE  PLEURA. 


The  first  rariety  is  confined^ 
to  inspiration  j  the  others 
are  sometimes  confined  to 
inspiration,  but  more 
commonly  accompany  both 
inspiration  and  expira- 
tion 


By  the  rubbing  together  of  the ")  Not  peculiar 

two  opposed  surfaces  of  the  I  to  any  por- 

pleura    rendered    dry    or  f  tion  of  the 

roughened  by  inflammation    J  chest 


Pleurisy. 
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Succussiun. 


CHAPTER  X. 

ON  SUCCUSSION,  AND  ON  CERTAIN  PECULIAR  PHENOMENA  CON- 
NECTED  WITH  THE   RESPIRATORY  SOUNDS,   THE  BUBBLING 

RALES,  AND  THE  RESONANCE  OF  THE  VOICE  AND  COUGH  

AMFHORIC  RESONANCE;   METALLIC  TINKLING. 

There  still  remains  one  other  method  by  which  we  may  some- 
times obtain  important  information  respecting  the  condition  of  the 
thoracic  organs;  I  refer  to  succussion.  So  long  ago  as  the  time 
of  Hippocrates,  it  was  observed  that  if  patients  labouring  under 
certain  forms  of  thoracic  disease  are  shaken  by  the  shoulder  whilst 
the  ear  of  the  observer  is  applied  to  their  chests,  a  peculiar  splash- 
ing sound  may  be  heard  on  the  affected  side.*  This  sound,  which 
closely  resembles  that  obtained  when  a  nearly  empty  cask  is  shaken, 
and  which  in  fact  is  produced  by  the  splashing  of  fluid  in  a  large, 
air-containing  cavity,  is  known  by  the  name  of  the  "  succussion 
sound."  Its  tone  varies  with  the  size  of  the  cavity,  and  the  con- 
dition of  its  walls,  the  density  of  the  liquid  it  contains,  and  the 
relative  proportions  of  air  and  liquid.  The  larger  the  relative 
quantity  of  air  and  the  thinner  the  fluid,  the  more  readily  does 
splashing  occur,  and  the  more  easily,  therefore,  is  this  sound 
produced  ;f  whilst  the  smoother  and  more  tense  the  walls  of  the 
cavity  in  which  the  splashing  takes  place,  and  the  thinner  the 
fluid  it  contains,  the  more  metallic  is  the  character  of  the  sound. 
It  may  be  produced  by  the  least  movement  of  the  patient,  by  the 
act  of  coughing,  or  even  by  the  action  of  the  heart ;  and  when  not 
so  producible,  it  may  be  readily  excited  by  gently  but  suddenly 
pushing  the  patient  backwards  and  forwards,  or  from  side  to  side, 
so  as  to  agitate  the  fluid.    It  is  often  perceptible  to  the  patient 

*  '  Hippocrates  de  Morbis,'  lib.  11,  sec.  45. 

t  Hippocrates  observed  that  "  tbose  in  whom  much  sound  is  heard  have  a  smaller 
quantity  of  pus  than  those  in  whom  the  sound  is  less ;"  and  although  he  does  not 
appear  to  have  understood  the  cause  of  this,  his  observation  was  perfectly  correct. 
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himself,  and  may  be  audible  by  bystanders  at  a  distance  from  the 
chest,  but  more  commonly  it  is  heard  only  when  the  ear  of  the 
observer  is  applied  to  the  chest-walls.  Its  duration  is  variable  j 
sometimes  it  lasts  for  a  few  hours  only,  more  commonly  for  several 
days,  but  in  some  instances  it  has  continued  for  many  months,  and 
has  been  known  to  persist  even  for  years.  In  these  chronic  cases, 
which  are  very  rare,  the  sound  is  perceived  by  the  patient  whenever 
he  shifts  his  position  suddenly,  as  in  running,  jumping,  walking 
down  stairs,  or  riding  on  horseback.  It  ceases  immediately  the 
pleural  cavity  becomes  full  of  fluid,  and  also  when  the  fluid  has 
been  absorbed  or  evacuated,  inasmuch,  as  already  stated,  it  is  never 
heard  unless  air  and  fluid  coexist  in  the  cavity. 

From  what  has  been  already  stated  respecting  the  cause  of  this 
peculiar  sound,  it  is  obvious  that  it  must  have  its  origin  in  one  of 
two  conditions :  either  when  an  enormous  excavation,  partially 
filled  with  fluid,  exists  in  the  lung  substance,  or  else  when  air  and 
fluid  coexist  in  the  pleura.  The  latter  is  its  most  frequent,  and  as 
some  assert  its  invariable  cause,  but  at  St.  George's  Hospital  I 
have  met  with  it  well  marked  on  three  occasions  in  which  post- 
mortem investigation  revealed  an  enormous  tuberculous  cavity 
but  no  pleuritic  effusion,  and  I  am  therefore  enabled  to  state  posi- 
tively that  it  may  occur,  though  of  necessity  very  rarely,  in  con- 
nection with  excavations  in  the  lung  substance.  The  extent  of  sur- 
face over  which  it  is  heard  depends  in  great  measure  upon  the  nature 
of  the  lesion  by  which  it  has  been  occasioned.  If,  as  is  commonly 
the  case,  it  results  from  the  presence  of  air  and  fluid  in  the  pleural 
cavity,  and  no  adhesions  exist  between  the  two  layers  of  the 
pleura,  it  will  be  heard  over  the  whole  of  the  affected  side ;  but 
if  the  lung  has  contracted  adhesions  to  the  thoracic  parietes,  it 
will  be  audible  at  those  parts  only  where  air  intervenes  between 
the  lung  and  the  chest-wall3.  If  it  originates  in  a  large  pul- 
monary excavation,  the  surface  over  which  it  is  heard  will  be 
proportionately  limited  in  extent.  I  apprehend,  however,  that 
there  need  be  little  difficulty  in  distinguishing  a  succussion  sound 
arising  in  a  pulmonary  excavation  from  one  originating  in  the 
pleural  cavity  ;  for  the  limitation  of  the  area  over  which  it  is  heard 
is  sufficient  to  arouse  suspicion;  and  in  pulmonary  excavations 
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the  resonance  rarely  acquires  a  metallic  quality  at  all  equal  in 
intensity  to  that  which  usually  accompanies  pleural  succussiou 
sound.  Indeed,  in  the  only  three  cases  in  which  I  have  heard  the 
sound  in  connection  with  pulmonary  excavations,  it  had  a  very 
slightly  metallic  character,  though  it  was  strongly  marked  as  a 
splashing  sound. 

Thus,  then,  it  would  appear  that  the  forms  of  disease  in  connec- 
tion with  which  a  succussion  sound  may  he  heard  are  large  pulmo- 
nary excavations  with  tense  and  indurated  sound-reflecting  walls, 
and  pneumothorax,  whether  arising  from  an  ulcerated  opening 
between  the  lung  and  the  pleural  cavity,  or  from  an  accidental 
perforation  of  the  pleural  membrane  from  without.  Theoretically, 
it  is  possible  for  pneumonic  abscess  and  other  forms  of  pulmo- 
nary excavations  to  give  rise  to  it,  but  I  have  never  met  with  a 
case  in  point,  nor  can  I  find  a  record  of  such  a  case  in  the  ex- 
perience of  others.  Practically,  therefore,  phthisis  pulmonalis  may 
be  regarded  as  almost  invariably  the  cause  of  the  succussion 
sound ;  for  pneumothorax,  when  arising  in  the  first-mentioned 
manner,  is  generally  referable  to  tuberculous  ulceration,  and  so 
also  are  the  enormous  pulmonary  excavations  from  which  the  sound 
sometimes  emanates. 

Under  much  the  same  conditions  as  those  which  obtain  when  a 
succussion  sound  is  audible,  viz.,  during  the  existence  of  a  large, 
air-containing  cavity,  certain  other  phenomena  are  sometimes 
observed  which  deserve  special  notice.  I  refer  to  the  sounds 
known  as  amphoric  echo*  and  metallic  tinkling.  Every  person 
must  be  aware  that  on  blowing,  speaking,  or  coughing  into  a  large 
empty  jar  with  a  narrow  neck,  the  sound  emitted  hy  the  observer 
is  accompanied,  or  rather  followed  by  a  peculiar  hollow  sounding 
echo  or  reverberation,  quite  distinct,  and  sometimes  even  of  a 
different  pitch  from  the  original  sound.  Very  commonly  this 
echo  is  of  a  humming  or  buzzing  character,  and  hence  was  termed 
by  Laennec,  "  bourdonnement  amphorique,"  but  sometimes  it  is 


*  This  is  sometimes  styled  "  amphoric  resounuce,"  but  the  term  is  objectionable,  in- 
asmuch as  "  amphoric  resonance"  is  a  designation  applied  to  a  peculiar  sound  elicited 
on  percussion ;  and  if  the  same  term  is  applied  to  the  two  phenomena,  which  have  no 
relation  to  or  connection  with  each  other,  it  is  apt  to  lead  to  confusion.  Amphoric 
echo  is  a  term  applicable  only  to  the  phenomenon  we  are  discussing. 
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high-pitched,  and  of  an  intensely  metallic  quality,  its  precise  tone 
and  character  being  dependent  on  the  form,  size,  and  reflecting 
power  of  the  jar,  and  on  the  nature  and  strength  of  the  vibrations 
by  which  the  sound  is  caused.    The  same  holds  good  in  regard  to 
the  chest.    Amphoric  echo  may  be  produced  in  the  chest  just  as  in 
the  jar,  but  only  under  analogous  conditions,  viz.,  when  a  large 
air-containing  cavity  exists,  with  tense  and  good  sound-reflecting 
walls.    And  just  as  in  the  jar,  so  in  the  chest  •  the  more  tense, 
and  smooth,  and  sound-reflecting  the  walls,  and  the  more  distinct 
and  forcible  the  original  sonorous  vibrations,  the  greater  the  pro- 
bability of  the  echo  being  of  a  ringing,  metallic  character.  The 
ringing  quality  which  it  ordinarily  acquires  under  such  circum- 
stances resembles  that  produced  when  an  empty  cask  is  stricken 
forcibly,  or  when  a  falling  stone  strikes  the  bottom  of  a  deep  well, 
but  under  certain  conditions  a  peculiarly  distinct  clear  tinkling 
sound  is  heard,  which  has  been  termed,  not  inaptly,  metallic  tink- 
ling.   Its  distinctive  characteristics,  as  contrasted  with  ordinary 
amphoric  echo  of  a  metallic  quality,  are,  that  it  is  clearer  and  of  a 
higher  pitch,  of  short  duration,  more  purely  metallic,  and  remark- 
ably tinkling  in  its  character,  and  recurs  at  distinct  but  irregular 
intervals.    Laennec  compared  it  to  the  sound  excited  by  dropping 
"rains  of  sand  into  a  hollow  metallic  vessel :  and  a  close  imitation 
of  it  may  be  heard  by  applying  the  ear  to  a  glass  decanter,  or  a 
thin,  hollow  metallic  vessel,  containing  a  small  quantity  of  fluid, 
whilst  water  is  poured  into  it  drop  by  drop. 

The  nature  and  cause  of  amphoric  echo  do  not  admit  of 
doubt.  It  is  merely  the  echo  or  reverberation,  in  a  large 
cavity  more  or  less  adapted  to  reflect  and  concentrate  sound,  of 
certain  noises  excited  either  within  the  cavity  itself  or  in  its 
immediate  vicinity  by  the  respiration,  by  the  rales  or  rhonchi,  by  the 
voice,  or  by  coughing,  by  ordinary  succussion,  or  by  the  impulse 
occasioned  by  the  heart's  action.*  Its  metallic  quality  is  attribut- 
able to  and  varies  with  the  form  and  size  of  the  cavity,  the  sound- 
reflecting  power  of  its  walls,  and  the  force  and  character  of  the 

*  I  have  not'd  this  last-named  source  of  amphoric  echo  on  four  occasions ;  and  a  case 
in  which  the  phenomenon  was  well  marked,  has  heen  recorded  by  my  late  colleague, 
Dr.  Brace  Jones,  in  vol.  viii,  p.  61,  of  the  '  Transactions  of  the  Pathological  Society.' 
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original  sonorous  vibrations.  The  only  questions  which  have  been 
raised  respecting  it  are,  as  to  how  small  a  cavity  is  capable  of 
producing  it,  and  as  to  whether  a  fistulous  communication  with  the 
bronchi  is  essential  to  its  existence.  The  size  of  the  cavity  has  not 
been  determined ;  indeed  the  peculiarity  of  the  resonance  appears 
to  depend  less  upon  the  mere  size  of  the  cavity  than  upon  the 
sound-reflecting  power  of  its  walls.  But  in  regard  to  the  question 
as  to  the  necessity  for  the  existence  of  a  direct  communication 
between  the  bronchial  tubes  and  the  cavity  in  which  this  sound 
occurs,  much  difference  of  opinion  has  been  expressed.  Laennec 
and  his  followers  maintained  that  such  a  connection  is  indispens- 
able, and  even  in  the  present  day  some  persons  profess  to  entertain 
the  same  opinion.  But  Skoda,*  Barth  and  Rogers,t  and  other 
foreign  pathologists,  and  most  English  authorities  on  auscultation, 
are  opposed  to  this  view,  and  I  am  disposed  to  enrol  myself 
amongst  their  number.  Rarely  is  a  case  of  pneumothorax  met 
with  in  which  amphoric  echo  is  not  producible,  yet  it  seldom  happens 
that  the  fistulous  opening  is  not  covered  with  effused  lymph,  or  the 
access  to  it  obstructed.  And  experiment  leads  us  in  the  same  direc- 
tion ;  for  as  was  pointed  out  by  Skoda,  if,  whilst  one  "  person  speaks 
into  a  stethoscope  placed  on  a  stomach  filled  with  air,"  another 
person  listens  through  a  stethoscope  placed  on  its  surface,  he  will 
hear  amphoric  echo  sounding  in  the  stomach,  although  of  course  no 
direct  communication  exists  between  the  air  within  the  cavity  and 
that  external  to  it.  Therefore,  although  when  this  sound  is  heard 
in  connection  with  pulmonary  cavities,  it  is  usually  referable  to 
vibrations  transmitted  to  the  cavity  directly  through  an  opening 
from  the  bronchial  tubes,  I  do  not  hesitate  to  express  the  opinion 
that  such  a  communication  is  not  essential  to  its  production ;  but 
that  if  the  air  in  the  cavity  be  separated  from  a  moderate-sized 
bronchus  merely  by  a  thin  layer  of  pulmonary  tissue,  the  sounds 
existing  in  that  bronchus  may  pass  into  the  air  of  the  cavity  with 
force  sufficient  to  excite  sonorous  vibrations  thereiu  accompanied 
by  amphoric  resonance.  The  same  holds  good  in  respect  to  the 
cavity  of  the  pleura ;  and  in  all  cases  of  pneumothorax  in  which 

*  Skoda,  loc.  cit.,  p.  134. 
f  '  Traite  pratique  d'Auscultation,'  p.  213. 
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there  is  not  a  free  communication  with  the  bronchi,  the  trans- 
mission of  sonorous  vibrations  through  the  walls  of  the  cavity 
affords  the  only  feasible  explanation  of  the  phenomenon. 

The  cause  of  metallic  tinkling  in  the  chest  has  been  a  subject  of 
even  greater  dispute.    Lacnnec  attributed  it  to  the  reverberation 
produced  by  the  falling  of  drops  of  fluid  into  liquid  effused  in  the 
pleural  cavity:  Fournet,  Dance,  and  others,  supposing  it  to  occur 
only  when  a  fistulous  opening  exists  between  the  pleural  cavity  and 
some  bronchial  tube,  have  referred  it  to  the  bubbling  of  air 
through  liquid  in  the  pleura,  and  most  modern  authors  have  con- 
nected it  in  one  way  or  another  with  the  bubbling  of  air 
through  fluid,  or  the  falling  of  drops  of  liquid  into  fluid  in  the 
pleura.     On  the  other  hand,  Skoda*  maintains  that  neither 
the  presence  of  fluid  nor  the  existence  of  a  fistulous  opening 
into  the  bronchi  is   at  all  essential  to  its  existence ;   that  it 
may  be  often  heard  in  cases  in  which  no  opening  into  the 
bronchi  can  be  detected  after  death,  and  therefore,  that  even  if  an 
opening  did  exist  during  life,  it  must  have  been  far  too  small  to 
transmit  vibrations  capable  of  producing  metallic  tinkling.  He 
further  appeals  to  the  result  of  experiment,  and  states,f  that "  if  a 
person  speak  into  a  stethoscope  placed  on  a  stomach  filled  with  air, 
both  metallic  tinkling  and  amphoric  echo  may  be  heard  sounding 
■nithin  the  stomach,  and  this  whether  the  stomach  be  partly  filled 
with,  or  contain  not  a  drop  of  fluid."    In  short,  he  refers  this 
phenomenon  to  consonance  of  the  voice,  or  of  the  respiratory  sounds, 
or  of  abnormal  sounds  in  the  pleura  or  some  other  cavity,  and 
asserts  that  it  maybe  produced  in  pulmonary  cavities  just  as  in  the 
pleura.    My  own  conviction  is,  that  metallic  tinkling  is  a  mere 
reverberation  or  echo  of  certain  sounds  reflected  by  the  tense  and 
indurated  walls  of  a  large  hollow  space  within  the  chest ;  that  it 
may  occur  without  any  direct  communication  with  the  bronchi ; 
and  that  its  peculiar  character  is  referable  chiefly  to  the  nature  and 
tension  of  the  walls  of  the  cavity  and  the  character  of  the  original 
sonorous  vibrations,  but  in  part  also  to  circumstances  tending  to 
modify  the  concentration,  quality,  and  pitch  of  the  sound.  Theo- 
retically, therefore,  it  ought  to  be  producible  in  pulmonary  cavities 

*  Loc.  cit.,  p.  138.  f  I'oc.  cit.,  p.  184. 
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just  as  is  ordinary  amphoric  echo;  but  practically  for  reasons 
hereafter  to  be  mentioned,  its  occurrence  under  such  circumstances 
is  extremely  rare.  Amongst  the  thousands  of  pulmonary  excava- 
tions which  I  have  examined,  I  have  only  met  with  it  fully  deve- 
loped in  a  single  instance ;  and  in  the  case  alluded  to  the  cavity  was 
of  unusual  size,  considerably  larger  than  a  full-sized  orange,  and 
was  adherent  anteriorly  to  the  parietes  of  the  chest.  Further  it  was 
bounded  by  smooth  tense  walls,  surrounded  on  all  other  sides  by 
consolidated  lung  tissue,  and  contained  remarkably  thin  homo- 
geneous pus. 

I  have  already  referred  to  Skoda's  opinion,  that  tinkling  may 
occur  without  the  presence  of  fluid,  and  have  detailed  the  experi- 
ment by  which  he  endeavours  to  support  that  opinion.  But  any 
one  may  convince  himself  by  repeating  this  experiment,  that 
although  an  intensely  metallic  sounding  resonance  is  developed, 
true  metallic  tinkling  cannot  be  thus  excited.  Hence  it  would 
appear  that  the  Viennese  professor  does  not  confine  the  term 
metallic  tinkling  to  the  sound  described  by  Laennec  as  tinkling, 
but  makes  it  comprise  the  metallic  sound  by  which  amphoric  echo 
is  usually  characterised — a  sound  which  derives  its  peculiarity 
simply  from  the  hardness  and  tension  of  the  walls  within  which  the 
vibration  occurs.  If,  then,  this  wide  interpretation  of  the  term  is 
to  be  taken,  Skoda's  assertion  is  undoubtedly  correct;  but  if 
Laennec' s  definition  is  to  be  followed,  and  a  distinction  is  to  be 
made  between  ordinary  high-pitched  amphoric  echo  and  true 
metallic  tinkling — the  sound  as  of  grains  of  sand  falling  one  by 
one  into  a  thin  metallic  vessel — I  am  satisfied  that  he  is  in  error, 
and  that  fluid  is  essential  to  the  production  of  the  phenomenon. 

But  experiment  leads  me  to  go  further  than  this,  and  to  assert 
that,  with  a  view  to  the  production  of  true  metallic  tinkling,  it  is 
necessary  not  only  that  fluid  be  present,  but  that  it  be  thrown  into 
active  vibration.  Dr.  Walshe  has  shown  that  if  a  little  water  be 
placed  in  a  glass  decanter  in  which  amphoric  echo  is  occurring,  no 
tinkling  will  be  produced  so  long  as  the  fluid  remains  at  rest,  any 
more  than  if  no  fluid  were  present ;  but  that  when  the  fluid  is  set 
in  motion,  as  it  may  be,  by  letting  drops  of  water  fall  slowly  on  its 
surface,  the  echo  which  results  is  the  purest  metallic  tinkling. 
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Let  the  experiment  be  varied  by  substituting  gruel  or  some  other 
viscid  fluid  for  the  water,  and  it  will  be  found  that  by  gradually 
increasing  the  viscidity  of  the  liquid,  a  point  will  be  reached  at 
which  it  will  be  difficult  to  say  whether  the  sound  emitted  deserves 
the  title  of  "  tinkling/'  and  that  on  rendering  it  even  still  more 
viscid,  the  tinkling  sound  will  cease  altogether.  In  short,  it  would 
appear,  that  the  vibrations  which  give  rise  to  true  metallic  tinkling 
must  be  very  free,  and  cannot  originate  in  very  viscid  fluid.  Hence, 
doubtless,  the  rarity  of  the  phenomenon  in  its  purely  developed  form, 
even  in  cases  of  pneumothorax,  and  its  almost  entire  absence  in 
pulmonary  cavities,  even  when  metallic  echo  is  well  marked ;  the 
matter  which  is  secreted  being  not  sufficiently  homogeneous  or  else 
too  viscid  to  admit  of  the  free  bubbling,  or  the  active  vibration, 
which  is  necessary  to  the  production  of  pure  metallic  tinkling. 

So  also  it  would  appear  that  the  vibrations  which  are  productive 
of  this  peculiar  sound  must  be  excited  by  some  cause  of  almost 
momentary  duration,  as  if  tinkling  were  the  echo  of  a  single  note 
intensified  and  concentrated  to  the  utmost  by  reflection  from  the 
walls  of  the  cavity  in  which  it  is  heard,  and  liable  to  be  interfered 
with  by  any  vibrations  set  up  concurrently  with  or  shortly  after  it. 
The  result  of  experiment  seems  decisive  on  this  point.    Thus,  if  in 
a  decanter  containing  a  little  water  a  few  drops  of  fluid  be  let  fall 
slowly,  drop  by  drop,  on  the  surface  of  the  water,  metallic  tinkling 
is  the  constant  result ;  but  pour  water  in  a  continuous  stream  into 
the  decanter,  and  the  pure  tinkle  is  replaced  by  ordinary  amphoric 
echo,  oftentimes  of  a  low-pitched,  buzzing  character.*    Thus,  if 
care  be  taken  in  gradually  increasing  the  rapidity  with  which  the 
water  is  dropped,  a  good  approximation  may  be  arrived  at  in 
regard  to  the  frecpaency  with  which  loud  vibrations  may  be  excited 
without  so  far  interfering  with  each  other  as  to  destroy  the  true 
tinkle. 

From  what  has  been  stated,  it  is  obvious  that  in  cavities  in 
which  no  fluid  exists  amphoric  echo  alone  can  be  heard,  and  that 
in  cavities  which  contain  both  air  and  fluid,  amphoric  echo  or 
metallic  tinkling  will  occur,  according  as  the  original  sonorous 
impulses  are  clear  and  separate,  and  do  or  do  not  produce  free 

*  fc'cc  Wiilshc,  loc.  cit.,  p.  158. 
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vibration  of  the  fluid.  The  vibrations  calculated  to  give  rise  to 
metallic  tinkling  may  be  produced  by  the  falling  of  drops  of  fluid 
from  the  sides  of  the  pleura  into  the  liquid  contained  in  the 
pleural  cavity,  or  by  the  formation  and  bursting  of  bubbles  by  the 
entrance  of  air  into  the  pleura.  If  the  sonorous  impulses  thus 
produced  are  sharp  and  distinct,  following  each  other  slowly,  so  as 
not  to  interfere  with  and  destroy  each  other,  and  if  at  the  same 
time  they  give  rise  to  active  vibration  of  the  fluid,  metallic 
tinkling  is  the  result;  if,  though  sharp  and  distinct,  and  following 
each  other  slowly,  they  do  not  produce  agitation  of  the  fluid, 
amphoric  echo  of  a  metallic  quality  occurs,  but  not  metallic 
tinkling;  and  if  again  they  follow  in  quick  succession,  so  as  to 
interfere  with  or  obstruct  each  other,  the  resulting  echo  is  of 
lower  pitch  and  only  slightly  metallic  in  quality,  however  sharp 
and  forcible  the  original  sonorous  impulses,  and  however  great 
the  agitation  of  the  fluid.  Thus  it  often  happens  that  metallic 
tinkling  may  be  traced  passing  gradually  into  amphoric  buzzing 
echo,  the  conditions  upon  which  the  change  depends  being  the 
gradual  disappearance  of  the  fluid,  or  an  alteration  in  the  character 
of  the  fluid,  or  an  increased  rapidity  in  the  occurrence  of  the 
sonorous  impulses,  the  vibrations  thereby  excited  becoming 
gradually  less  distinct,  and  of  a  lower  pitch. 

Thus,  to  sum  up  my  opinion  respecting  the  nature  of  amphoric 
echo  and  metallic  tinkling,  I  would  say  that  they  are  both  essen- 
tially the  same,  viz.,  the  echoes  of  a  sound  reverberating  in  a  large 
cavity  with  tense,  smooth,  sound-reflecting  walls ;  that  they  may 
both  occur  without  any  direct  communication  between  the  cavity 
and  the  bronchi,  though  the  existence  of  such  a  communication  is 
by  no  means  unusual,  and  increases  the  probability  of  their  occur- 
rence ;  that  the  former — amphoric  echo — whether  low-pitched  or 
of  an  intensely  high-pitched  and  metallic  quality,  may  be  pro- 
duced by  the  rales  and  rhonchi  in  the  chest,  by  the  voice,  and  by 
the  act  of  coughing,  and  may  be  excited  by  such  noises,  whether 
they  are  set  up  in  the  cavity  itself  or  in  a  bronchus  or  other  con- 
tiguous cavity,  and  whether  the  cavity  itself  be  filled  with  air 
alone,  or  contain  both  air  and  fluid ;  but  that  the  latter— metallic 
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tinkling — cannot  occur  in  the  chest  without  the  presence  of  a 
homogeneous  fluid  which  admits  of  free  vibration,  and  cannot  be 
produced  except  by  vibrations  excited  by  an  agency  capable  of 
imparting  only  a  momentary  impulse  to  that  fluid. 

In  a  practical  point  of  view  the  facts  stand  thus  :^-If  in  a  case 
of  pneumothorax,  with  a  fistulous  communication  between  the 
pleura  and  the  bronchi,  the  fistulous  opening  be  free  and  above 
the  level  of  the  fluid,  amphoric  echo  is  usually  heard  alone.  When 
with  the  increase  of  effusion  the  fluid  rises  above  the  level  of  the 
opening,  or  when  again,  from  change  of  posture,  the  opening  is 
brought  temporarily  below  the  level  of  the  fluid,  amphoric  echo  is 
produced  if  the  air  bubbles  freely  and  rapidly  through  the  liquid, 
but  metallic  tinkling  if  the  bubbles  escape  slowly  and  inter- 
mittently, one  by  one.  Thus,  if  the  opening  be  large  and  free, 
amphoric  echo  is  heard,  whereas  if  it  be  small  and  partially  covered 
or  obstructed  by  false  membrane  or  other  secretion,  metallic 
tinkling  is  the  result.  The  acts  of  coughing,  speaking,  or  moving, 
by  producing  agitation  of  the  fluid,  may  give  rise  to  tinkling, 
uuder  the  conditions  above  mentioned,  even  when  there  is  no 
opening  into  the  bronchi ;  and  so  possibly  may  the  echo  of  rales 
and  rhonchi  in  adjacent  bronchial  tubes,  providing  they  have 
force  sufficient  to  occasion  such  agitation  of  the  fluid  as  is 
requisite  for  the  production  of  metallic  tinkling.  Sometimes 
when  tinkling  is  not  producible,  either  by  coughing,  speaking,  or 
forcible  breathing,  it  may  be  distinctly  heard  following  succussion 
of  the  patient,  or  as  the  result  of  a  sudden  change  from  the 
recumbent  to  an  erect  posture.  Indeed  this  is  perhaps  the  most 
certain  method  of  producing  it,  and  its  cause  in  such  cases  is 
doubtless  the  fall  of  drops  of  fluid  from  the  upper  part  of  the 
cavity  into  the  liquid  below,  or  the  bursting  of  air  bubbles  re- 
sulting from  the  agitation  of  the  fluid  or  from  the  passages  of  air 
through  the  liquid  in  the  chest,  or  through  a  thin  film  only  of  the 
liquid  which  has  been  brought  by  change  of  posture  over  the 
fistulous  opening. 

Thus,  then,  amphoric  echo  indicates  the  existence  of  a  cavity  in 
the  chest,  and  its  most  frequent  source  is  an  air-distended  pleura ; 
but  occasionally  it  is  met  with  as  a  consequence  of  an  enormous 
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excavation  in  the  lnngs.  Metallic  tinkling  very  rarely  occurs 
except  in  connection  with  an  air-distended  pleura  containing  some 
amount  of  fluid,  which  is  commonly  serous  or  sero-purulcnt  rather 
than  pure  pus.  Both  the  phenomena  may,  of  course,  arise  as 
consequences  of  gangrene  of  the  lungs,  the  bursting  of  a  pneumo- 
nic abscess,  or  the  giving  way  of  an  emphysematous  air- vesicle ; 
these  occurrences,  however,  are  so  rare,  that  practically  amphoric 
sounds,  of  whatever  nature,  may  be  regarded  as  almost  certain 
signs  of  far  advanced  tuberculous  disease.  They  may  be  heard  in 
every  part  of  the  chest,  but  usually  are  most  audible  about  half 
way  up  posteriorly,  or  in  the  lateral  regions.  Amphoric  echo 
may  accompany  both  sounds  of  respiration,  or  may  be  limited  to 
either,  the  limitation  being  generally  to  the  inspiratory  souud. 
Metallic  tinkling  may  occur  at  any  period  of  respiration  j  but 
when  it  is  caused  by  the  act  of  breathing,  it  is  usually,  if  not 
always,  produced  during  inspiration,  though  it  is  sometimes  pro- 
longed into  the  succeeding  expiration.  It  never  occurs  where 
amphoric  echo  is  not  producible,  and  generally  alternates  with,  or 
occurs  occasionally  during  the  continuance  of  that  resonance. 
Oftentimes  it  is  audible  for  a  few  days  only ;  is  rarely  of  long  con- 
tinuance, and  seldom  accompanies  many  successive  respirations. 
Amphoric  echo  always  indicates  the  existence  of  a  cavity ;  metallic 
tinkling  the  presence  of  fluid  in  the  cavity.* 

*  It  has  been  objected  to  this  supposition  by  Skoda,  Davies,  and  others,  that  it  is 
altogether  opposed  to  physical  laws,  inasmuch  as  an  opening  which  would  admit  air 
from  a  bronchus  into  the  pleural  cavity  would  also  serve  to  let  out  the  fluid  from  the 
pleura  into  the  bronchus.  But  they  appear  to  have  overlooked  an  occurrence  which 
often  takes  place,  and  which  renders  the  explanation  perfectly  feasible,  viz.,  that  the 
opening  is  covered  with  a  false  membrane,  which  may  serve  as  a  valve  to  prevent  the 
escape  of  fluid  from  the  cavity,  though  it  may  not  effectually  bar  the  entrance  to  a 
few  bubbles  of  air  from  the  lungs. 


PART  II. 


CHAPTER  I. 

In  the  present  division  of  our  subject  I  purpose  describing  the 
various  diseases  of  the  respiratory  organs,  and  shall  endeavour  to 
point  out  the  general  symptoms  by  which  they  are  each  accom- 
panied, the  principal  morbid  changes  induced  by  their  actions,  the 
physical  signs  to  which  they  give  rise,  and  the  treatment  best 
calculated  to  give  relief.  By  so  doing,  I  hope  to  enable  the  student 
to  interpret  the  signification  of  different  physical  signs  under  the 
varying  conditions  of  disease,  and  thus  to  utilize  the  knowledge  he 
has  acquired  of  the  principles  on  which  the  diagnosis  of  chest 
disease  is  founded. 


PLEURISY. 

Pleurisy,  or  inflammation  of  the  investing  membrane  of  the  lung, 
is  one  of  the  commonest,  and  not  unfrequently  one  of  the  most 
striking  of  serous  inflammations.  Characterised  from  the  first  by 
chilliness  and  fever,  acute  catching  pain  on  one  side  of  the  chest, 
oppression  of  the  breathing,  decubitus  on  the  affected  side,  a  short, 
dry  cough,  and  a  quick,  hard  pulse,  it  seems  unlikely  to  be  con- 
founded with  any  other  disorder.  But  its  general  features,  though 
usually  well  marked,  are  by  no  means  distinctive.  They  are  one 
and  all  met  with  from  time  to  time  associated  with  other  forms  of 
thoracic  disease,  and  the  merest  tyro  in  medicine  must  have 
observed  how  frequently  one  or  more  of  them  is  absent,  even  in 
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severe  examples  of  the  disease,  and  how  those  which  are  present 
are  apt  to  mislead.  Indeed  there  is  no  affection  of  the  chest  on 
which  physical  diagnosis  throws  more  light  than  on  pleurisy,  and 
none  in  which  its  aid  is  more  needed  by  the  practitioner. 

It  may  be  well  to  premise,  as  bearing  upon  the  physical  signs  of 
the  disorder,  that  the  pleura  is  not  only  a  serous  membrane,  but 
is  also  a  shut  sac,  one  portion  of  which  is  attached  to  the  chest- 
walls,  whilst  the  other  is  reflected  over  and  attached  to  the  lungs, 
forming  their  serous  envelope.  Hence,  on  the  one  hand,  the 
morbid  products  met  with  in  pleurisy  are,  serum,  lymph,  blood, 
and  pus — the  usual  products  of  serous  inflammation ;  and,  on  the 
other,  there  arise  phenomena  resulting  from  the  attrition  of  the 
two  inflamed  and  roughened  surfaces  of  the  pleura,  as  also,  it  may 
be,  from  their  complete  or  partial  adhesion  as  a  consequence  of 
plastic  exudation  on  their  surface.  Further,  it  may  be  stated  that, 
just  as  with  inflammation  of  other  serous  membranes,' the  general 
symptoms  vary  greatly  under  different  conditions  of  health  and 
constitution.  In  one  case  the  catching  pain  in  the  side  and  other 
well-marked  features  of  the  complaint  leave  little  room  for  doubt 
as  to  the  nature  of  the  malady.  In  another  the  pain  in  the  side, 
the  difficulty  of  breathing,  and  other  characteristic  symptoms  may 
be  absent,  notwithstanding  the  rapid  progress  of  mischief.  These 
differences  are  doubtless  attributable  to  causes  the  nature  of 
which  it  is  difficult  to  fathom;  but,  apart  from  innate  constitutional 
peculiarities,  there  is  reason  to  believe  that  age,  sex,  and  the  pre- 
vious habits  of  life  exercise  a  powerful  modifying  influence.  Be 
this  as  it  may,  the  fact  must  be  constantly  borne  in  mind  whilst 
considering  the  following  details  of  the  disease. 

For  convenience  of  description,  the  course  of  acute  pleurisy  may 
be  divided  into  three  stages,  characterised  by  well-marked 
anatomical  differences,  and  corresponding  to  striking  alterations  in 
the  physical  signs  and  general  symptoms  of  the  disease.  These  are 
—1st.  The  dry  stage,  or  stage  of  congestion.  2nd.  The  stage  of 
effusion.  3rd.  The  stage  of  absorption  and  resolution.  Each  of 
these  varies  in  its  general  symptoms,  and  also,  more  or  less,  in  the 
results  which  it  produces,  according  to  the  age,  strength,  and 
constitutional  peculiarities  of  the  patient;   but  the  structural 
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changes  and  physical  signs  to  which  an  attack  of  acute  pleurisy 
ordinarily  gives  rise  in  a  healthy  person,  will  he  seen  hy  reference 
to  the  following  description  in  which  the  different  stages  of  the 
disease  are  each  considered  separately.  The  varieties  of  the  com- 
plaint, as  it  is  met  with  in  the  weakly  and  unhealthy,  and  the 
complications  which  often  arise  during  its  progress,  require  separate 
consideration. 

Morbid  Anatomy  of  Pleurisy. 
First  Stage,  or  Stage  of  Hyperemia. 

The  pleural  membrane  is  much  drier  than  natural ;  its  normal 
transparency  is  lessened ;  its  smoothness  impaired,  and  its  surface 
covered  with  a  delicate  network  of  finely  injected  blood-vessels, 
or  else  studded  with  tufts  of  them  in  streaks  or  patches. 

Second  Stage,  or  Stage  of  Effusion. 

The  sub-pleural  cellular  tissue  is  injected  and  oedematous ;  the 
pleural  surface  is  extremely  vascular,  as  in  the  dry  stage,  and  the 
pleural  sac  contains  lymph  and  serum  in  varying  proportions.  Some- 
times the  effusion  consists  of  pale  straw-coloured  serum,  with  a  few 
flakes  only  of  albuminous  matter  floating  in  it ;  but  more  generally, 
in  addition  to  this,  a  thick  layer  of  lymph  coats  and  roughens  both 
surfaces  of  the  pleura,  either  universally  or  in  patches.  If  the  con- 
gestion of  the  pleural  membrane  be  excessive,  a  few  blood-globules 
may  also  escape,  and  the  serum  may  he  more  or  less  distinctly  blood- 
tinged.  The  quantity  of  fluid  poured  out  may  vary  from  a  few 
drachms  to  many  ounces,  or  even  to  several  pints ;  and  according 
to  its  amount,  so  is  the  effect  produced  on  the  lung.  Whatever  its 
quantity,  compression  of  the  lung-tissue  is  the  natural  consequence. 
Gravitating  as  it  does  to  the  lowest  portion  of  the  chest,  it  usually 
gives  rise,  if  small  in  amount,  to  partial  compression  of  the  lower 
lobe,  which  is  pushed  upwards,  backwards,  and  inwards  towards 
the  root  of  the  lung;  but  if  it  be  more  copious,  it  produces  more 
extensive  compression  of  the  lung  as  it  rises  higher  and  higher  in 
the  chest,  and,  if  no  adhesions  already  exist,  forces  the  entire  lung 
backwards  against  the  spinal  column.  As  soon  as  the  pleural  cavity 
is  thoroughly  filled,  and  the  lung  has  been  compressed  into  the 
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smallest  compass,  the  continued  effusion  of  fluid  causes  the  sac 
to  stretch,  and  to  encroach  in  all  directions  on  the  surrounding 
structures.  The  walls  of  the  chest  yield  to  the  outward  pres- 
sure, and  enlargement  of  the  entire  side  takes  place,  or  hulging 
occurs  at  its  inferior  part  j  the  diaphragm  is  thrust  down,  and  a 
considerable  prominence  is  often  perceived  in  one  or  other  of  the 
hypochondria ;  the  liver  also  is  forced  down ;  the  mediastina  are 
encroached  upon,  the  heart  is  often  displaced,  and  when  effusion 
exists  on  the  left  side  of  the  chest,  is  pushed  over  to  the  opposite 
side.  After  a  time,  if  the  effusion  is  persistent,  the  intercostal 
depressions  are  effaced,  and,  yielding  to  the  outward  pressure,  the 
spaces  may  even  bulge. 

The  lung,  of  course,  is  reduced  in  size,  in  proportion  to  the 
amount  of  pressure  to  which  it  is  subjected.  At  first  it  is  only 
partially  emptied  of  air,  and  is  simply  tougher  and  less  crepitant 
than  a  healthy  lung,  but  it  yields  by  degrees  to  the  pressure  of 
the  fluid,  and  the  gradual  contraction  of  the  plastic  exudation 
matter  which  coats  it,  and  parting  with  all  its  aeriform  contents 
lies  flattened  against  the  spine,  a  small,  carnified  mass,  wrinkled 
perhaps  on  its  surface,  tough  and  leathery  to  the  touch,  and  of 
density  sufficient  to  sink  instantly  in  water.  In  this  case  it  is 
perfectly  non-crepitant,  but  may  be  healthy  in  structure,  and 
capable  of  re-expansion.  On  section  it  exhibits  a  smooth  homo- 
geneous surface,  of  a  slaty,  grey  colour. 

Third  Stage,  or  Stage  of  Absorption  and  Resolution. 

The  sero-plastic  portion  of  the  exudation  is  gradually  absorbed, 
and  ultimately  the  two  surfaces  of  the  pleura,  covered  with  plastic 
material,  come  into  apposition.  Adhesion  then  takes  place  between 
them  at  one  or  more  points,  by  means  of  the  interposed  lymph. 
Vessels  are  developed  in  this  lymph,  which  rapidly  becomes  or- 
ganized, and  forms  either  a  dense  false  membrane  of  fibro-cellular 
structure,  or  else  mere  fibro-cellular  bands.  In  the  one  case  the 
two  surfaces  of  the  pleura  are  firmly  and  universally  agglutinated  ; 
in  the  other  they  are  connected  at  a  few  points  only. 

If  the  effusion  has  been  copious,  and  more  especially  if  it  has 
been  of  long  duration,  the  lung  is  often  so  much  compressed,  and 
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so  firmly  bound  down  by  adhesions,  that  it  is  incapable  of  re- 
expansion,  and  becomes  permanently  impervious  to  air.    In  this 
case,  as  the  fluid  is  absorbed,  the  chest-walls  necessarily  fall  in 
under  the  effect  of  atmospheric  pressure,  and  considerable  dis- 
tortion of  the  chest  ensues.    The  affected  side  is  diminished  in 
every  diameter,  and  its  surface  becomes  irregular  and  uneven:  in 
front  it  is  often  concave ;  the  intercostal  spaces  decrease  in  width ; 
the  ribs  undergo  distortion,  the  lower  ribs  especially  approxi- 
mating and  overlapping  each  other ;  the  dorsal  spine  curves  late- 
rally, the  convexity  being  sometimes  towards  the  diseased  side, 
but  more  generally  towards  the  sound  side,  whilst  a  curve  in  the 
opposite  direction  occurs  in  the  lumbar  portion  of  the  column ; 
the  intercostal  muscles  waste,  in  consequence  of  the  entire  loss  of 
motion  in  the  chest- walls  on  the  affected  side ;  the  diaphragm  and 
the  subjacent  viscera  are  often  drawn  upwards,  and  sometimes  the 
heart  is  more  or  les3  displaced.    These  symptoms  may  occur  when 
the  exudation  consists  of  lymph  and  serum,  but  they  receive  their 
most  striking  development  in  cases  in  which  absorption  fails  to 
take  place ;  and  the  fluid,  whether  sero-purulent  or  purulent,  is 
drawn  off  artificially,  or  escapes  from  the  pleural  sac  spontaneously 
through  a  fistulous  opening. 


Physical  Signs  of  Pleurisy. 
First  Stage,  or  Stage  of  Hyperemia. 
Inspection  shows  a  diminution  in  the  respiratory  movements, 
both  of  elevation  and  expansion,  in  the  affected  side,  consequent 
on  the  pain  which  is  felt  on  inspiration. 
Mensuration  gives  similar  results. 
Palpation  yields  only  negative  results. 
Percussion  sound  not  materially  altered. 

Auscultation  sometimes  makes  us  aware  of  a  slight,  interrupted 
grazing  friction  sound  on  the  affected  side,  referable  to  the  dry- 
of  the  membrane  and  the  congested  state  of  the  vessels  j  more 
commonly,  it  only  tells  us  of  a  jerking  unevenness  in  the  rhythm 
of  respiration,  and  of  weakness  or  indistinctness  of  the  respiratory 
murmur,  consequent  on  the  imperfect  and  irregular  expansion 
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of  the  lung.  There  is  exaggerated  respiratory  murmur  011  the 
unaffected  side. 

Second  Stage,  or  Stage  of  Effusion. 

Inspection  detects  increased  motion  on  the  unaffected  side  of  the 
chest  and  great  deficiency  in  the  respiratory  movements,  especially 
of  the  expansion  movement,  on  the  affected  side ;  after  a  time, 
perfect  immobility  of  the  chest-walls  is  perceived,  with  general 
enlargement  of  the  side,  and  flattening  or  total  obliteration  of 
the  intercostal  spaces.  Sometimes  no  general  enlargement  of  the 
side  is  noted,  but  there  is  bulging  of  the  inferior  portion. 

Palpation  informs  us  of  great  diminution  in  the  intensity  of 
vocal  fremitus  if  the  amount  of  effusion  be  small,  and  of  its 
absence  if  the  effusion  be  copious ;  sometimes,  though  rarely,  of 
a  vibration  due  to  friction  of  the  roughened  surfaces  of  the  pleura; 
frequently,  after  a  time,  of  displacement  of  the  heart,  and  of  the 
presence  of  fluid  in  the  pleural  cavity,  as  indicated  by  fluctuation 
in  the  intercostal  spaces.  The  surface  of  the  chest  on  the  affected 
side  is  often  oedematous,  and  is  felt  to  be  unnaturally  smooth. 

Mensuration  proves  the  existence  of  deficiency  in  the  move- 
ments of  the  chest,  especially  in  that  of  expansion,  and  after  a 
time  of  enlargement  of  the  affected  side,  both  in  its  circumference 
and  in  its  antero-posterior  diameter.  The  enlargement  is  most 
evident  over  the  false  ribs. 

Percussion  ascertains  the  existence  of  dulness,  and  an  increased 
sense  of  resistance,  most  marked  in  the  inferior  portions  of  the 
chest,  and  generally  terminating  rather  abruptly  above.  The  line 
which  marks  the  area  of  dulness  is  not  altered  by  respiration,  but 
sometimes  may  be  made  to  shift  by  changing  the  patient's  posture. 
Loud,  hollow  resonance,  of  a  shallow  character,  is  often  met  with 
in  the  upper  part  of  the  affected  side,  and  sometimes,  though 
rarely,  a  quasi  cracked-pot  sound  may  be  detected  there.*  After 
a  time,  as  effusion  progresses,  the  entire  side  becomes  ■  dull  on 
percussion,  and  the  area  of  dulness  extends  far  beyond  the  natural 
limits  of  the  lung. 

Auscultation,  at  an  early  stage,  may  discover  pleural  friction 

*  I  have  met  with  two  or  three  marked  instances  of  this. 
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sound  of  a  rubbing,  creaking,  or  grating  character,  wliich  ordi- 
narily disappears,  with  the  increase  of  effusion,  but  may  possibly 
continue  throughout  the  attack;  total  absence  of  the  respiratory 
murmur,  where  the  effusion  is  most  abundant ;  weakness,  or  dimi- 
nution of  the  sound,  when  the  fluid  is  less  copious ;  harshness  or 
hollowness  of  breathing  above  the  level  of  the  effusion.  In  the 
interscapular  region,  at  the  root  of  the  main  bronchi,  the  respi- 
ration remains  loud,  hollow,  and  of  a  blowing  character.  The 
vocal  resonance,  in  the  earlier  stages,  is  greatly  increased,  and  in 
the  posterior  and  lateral  regions,  especially  at  the  root  of  the 
lung,  it  is  often,  but  not  invariably  segophonic.  In  the  later 
stages,  when  the  lung  is  much  compressed,  and  air  ceases  to  enter, 
the  respiratory  sound  and  vocal  resonance  are  altogether  absent, 
and  fegophony  is  never  heard.  If  the  heart  is  thrust  out  of  its 
natural  position,  it  will  be  heard  pulsating  to  the  right  of  the 
sternum,  or  possibly  far  beyond  its  normal  bounds  to  the  left.  The 
respiration  in  the  healthy  lung  is  exaggerated,  or  compensatory. 

Third  Stage,  or  Stage  of  Absorption  and  Resolution. 

Inspection  informs  us  that  the  enlargement  of  the  affected  side  is 
disappearing ;  that  the  intercostal  spaces  are  regaining  their  normal 
condition,  and  that  the  mobility  of  the  chest-walls  is  returning. 

Palpation  gives  us  notice  of  returning  vocal  vibration  and  friction 
fremitus. 

Mensuration  proves  a  gradual  return  to  the  normal  admeasure- 
ments of  the  chest. 

Percussion  gradually,  though  slowly,  yields  a  clearer  sound,  the 
dulness  being  most  persistent  in  the  inferior  portions  of  the  chest, 
where  the  compression  of  the  lung,  and  the  accumulation  of  solid 
plastic  material  is  often  so  great,  that  the  percussion  note  never 
regains  its  normal  clearness. 

Auscultation. — The  respiratory  sounds  are  again  heard,  at  first 
weak  and  distant  j  then  possibly  harsh ;  subsequently  of  a  normal 
character.  Sometimes,  as  absorption  progresses,  and  the  two  sur- 
faces of  the  pleura  come  again  into  apposition,  a  friction  sound 
reappears  for  a  time,  but  ceases  as  soon  as  adhesion  takes  place. 
Occasionally  pseudo  rdles  are  caused  by  serous  infiltration  of  the 

12 
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subplcural  cellular  tissue.  The  vocal  resonance,  if  at  any  time 
icgophonic,  speedily  loses  this  character,  and  becomes,  at  first, 
simply  bronchophonic,  and  ultimately  normal.  The  heart,  if  at 
first  displaced  by  the  effused  fluid,  regains  its  normal  position,  and 
is  felt  and  heard  pulsating  under  the  left  nipple.  If,  as  in  certain 
instances,  the  lung  remains  permanently  impervious  to  air,  there 
is  entire  loss  of  motion  on  the  affected  side ;  the  respiratory 
sounds  and  the  vocal  resonance  do  not  return,  and  the  dulness 
on  percussion  is  persistent.  If,  on  the  other  hand,  a  portion  of 
the  lung — usually  the  upper  portion — becomes  partially  pervious 
to  air,  percussion  may  elicit  a  hollow,  but  shallow  resonance  over 
it ;  whilst,  in  the  same  situation,  the  vocal  resonance  will  be  loud, 
and  the  respiration  coarse  and  blowing. 

These,  then,  are  the  morbid  changes  and  physical  signs  which  an 
uncomplicated  attack  of  pleurisy  ordinarily  produces,  whether  in  an 
acute  or  chronic  form.  A  few  remarks,  however,  must  be  added, 
before  we  pass  on  to  the  varieties  of  the  disease,  and  the  complica- 
tions often  met  with  during  its  course. 

Reference  has  been  made  to  the  friction  of  the  two  inflamed  and 
roughened  surfaces  of  the  pleura ;  and  it  might  be  inferred,  from 
the  description  of  the  morbid  appearances,  that  friction  fremitus 
and  friction  sound  must  be  felt  and  heard  in  most  cases  of  pleurisy. 
This,  however,  is  not  so.  Experience  proves  that  friction  sound 
and  friction  fremitus  are  exceptional  phenomena  in  pleurisy,  owing, 
probably,  in  the  early  stage  of  the  complaint,  to  the  rapidity  with 
which  effusion  takes  place,  and  to  our  failing  to  make  our  examina- 
tion during  the  continuance  of  friction ;  and  in  the  later  stage — 
the  stage  of  absorption — partly  to  the  solidification  the  lung  has 
undergone,  whereby  expansion  of  the  chest  and  consequent  friction 
of  the  two  surfaces  of  the  pleura  is  in  great  measure  prevented,  and 
partly  also  to  the  rapidity  with  which  the  thickly  lymph-coated 
pleural  surfaces  become  agglutinated.  And  as  more  motion  of  the 
lung  takes  place  during  forced  than  during  gentle  breathing,  it 
happens  sometimes  that,  although  friction  sound  is  inaudible  during 
ordinary  breathing,  it  may  be  heard  when  the  patient  is  directed  to 
take  a  deep  breath. 
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Again,  it  lias  been  stated,  that  the  line  which  marks  the  area  of 
dulness  may  be  sometimes  made  to  shift  its  position  by  changing 
the  patient's  posture.    Now,  this  is  strictly  and  literally  correct ; 
but  many  authorities  have  asserted  broadly,  that,  provided  no 
adhesions  exist  between  the  two  surfaces  of  the  pleura,  and  that  the 
quantity  of  the  fluid  in  the  pleural  sac  be  not  sufficient  to  compress 
the  entire  lung,  the  position  of  the  dulness  or  resonance  on  per- 
cussion will  vary  according  to  the  attitude  in  which  the  patient  is 
placed ;  the  lowest  and  most  depending  part — the  part  to  which 
fluid  gravitates — being  always  dull ;  and  the  part  which,  for  the 
time  being,  happens  to  be  uppermost,  being  always  resonant  on 
percussion.    And  the  legitimate  inference  has  been  drawn  from 
this  statement,  that  when  dulness  is  met  with  which  is  not  attribut- 
able to  circumscribed  pleurisy,  and  which,  nevertheless,  does  not 
shift  its  position  with  the  varying  attitude  of  the  patient,  it  cannot 
be  due  to  pleurisy,  but  must  be  referable  to  an  inter-thoracic 
tumour,  or  to  a  lung  solidified  by  pneumonic,  tuberculous  or  other 
infiltration,  which  does  not  admit  of  change  of  position,  but 
necessarily  occupies  the  same  part  of  the  chest.   Nothing,  however, 
can  be  more  erroneous.   True  it  is  that  percussion  dulness  referable 
to  solidification  of  the  lung,  or  to  the  presence  of  an  intra-thoracic 
tumour,  does  not  shift  its  position  with  the  varying  posture  of  the 
patient ;  and  that  when  the  seat  of  dulness  is  found  to  vary  with 
change  of  posture,  the  dulness  must  be  attributable  to  the  presence 
of  fluid.    But  it  is  not  true,  as  the  unreserved  statement  above 
referred  to  would  lead  students  to  believe,  that  when  no  adhesions 
exist  to  bind  down  the  lung,  or  to  circumscribe  the  effusion,  the 
line  of  demarcation  between  dulness  and  normal  resonance  on 
percussion  will  always  be  found  to  shift  its  position  with  the  vary- 
ing posture  of  the  patient.    Case  after  case  has  come  under  my 
observation  in  St.  George's  Hospital,  in  which  the  contrary  has 
been  noted ;  indeed,  in  my  experience,  it  seldom  is  observed  to  any 
considerable  extent,  except  when  the  examination  is  made  within  a 
few  hours  after  the  effusion  has  occurred,  and  before  the  lung  has 
suffered  from  compression.     Even  under  these  conditions  it  is  not 
always  well  marked  ;  for  when,  as  commonly  happens,  the  products 
of  inflammation  consist  not  only  of  scrum,  but  of  solid  albuminous 
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and  fibrinous  matters  in  large  quantity,  the  parietes  of  the  chest, 
covered  with  the  soft,  pulpy,  inelastic  material,  yield  a  dull  sound 
on  percussion,  in  whatever  attitude  the  patient  may  be  placed. 
All  that  can  be  fairly  stated  is,  that  the  percussion  note  is  not  so 
dull  as  prior  to  the  change  in  the  posture  of  the  patient ;  it  rarely 
yields  the  good,  clear  resonance  of  healthy  lung  tissue,  nor  that 
which  is  observed  under  similar  circumstances  in  hydrothorax. 

Another  point  of  some  importance  relative  to  the  dulncss  on 
percussion  in  pleurisy  is  the  rapidity  of  its  occurrence.  From  the 
moment  that  effusion  commences  the  percussion  sound  in  the  lower 
part  of  the  chest  becomes  comparatively  dull ;  and  as  serous  fluid  is 
often  poured  out  rapidly  and  early  in  the  attack,  pleuritic  dulness 
may  be  clearly  established  within  a  few  hours  from  the  onset  of  the 
disease.  I  have  known  one  side  of  the  chest  completely  dull  as 
the  result  of  pleuritic  effusion  within  thirty-six  hours  after  the  first 
accession  of  pain  in  the  side — a  phenomenon  rarely  if  ever  wit- 
nessed in  pneumonia,  which  produces  hepatization  of  the  lung 
slowly  and  gradually,  and  is,  therefore,  comparatively,  a  long  time 
in  occasioning  extensive  dulness  on  percussion. 

The  intensity  and  extent  of  the  dulness  are  other  points  of  con- 
siderable interest,  as  bearing  on  the  diagnosis  between  pleurisy  and 
pneumonia.  The  effusion  of  pleurisy  may  push  aside  the  heart, 
encroach  upon  the  mediastinum,  and  extend  itself  under  the  whole 
of  the  sternum,  which,  thereupon,  yields  a  dull  sound  on  per- 
cussion; whereas  a  consolidated  lung  never  passes  beyond  its 
natural  boundary,  and  therefore  does  not  give  rise  to  dulness  over 
more  than  one  half  of  the  sternum.  Moreover,  the  dulness  of 
pleuritic  effusion  is  hardly  to  be  confounded  with  the  dulness 
produced  by  pneumonic  or  other  solidification  of  the  lung.  It  is 
far  duller— a  shorter,  flatter  sound,  resembling  the  short  dead  tap 
which  results  from  percussing  the  thigh  j  and  the  resistance  offered 
to  the  percussing  finger  is  beyond  comparison  greater  than  that 
which  is  met  with  in  pulmonary  consolidation  from  whatever  cause 
arising. 

Again,  reference  has  been  made  to  enlargement  of  the  side  as  one 
of  the  later  symptoms  of  pleuritic  effusion.  Hence,  without  further 
explanation,  it  might  be  inferred  that  the  chest-walls  will  only  yield 
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to  loug-contiuued  outward  pressure  of  the  fluid,  and  that  enlarge- 
ment, therefore,  cau  only  take  place  in  chronic  cases  after  effusion 
has  existed  for  a  considerable  space  of  time.    In  most  cases, 
undoubtedly,  this  inference  would  be  correct;  but  instances  are 
met  with  in  which  distinct  enlargement  of  the  side,  as  shown  by 
admeasurement,  occurs  at  a  very  early  period  of  the  attack.  I 
have  observed  more  or  less  local  bulging  in  the  lower  part  of 
the  chest  before  the  end  of  the  third  day  of  the  attack;  and  cases 
are  on  record  in  which  the  chest  has  been  considerably  enlarged 
before  the  end  of  the  fifth  day.    In  my  experience,  however,  this 
early  enlargement  has  occurred  only  in  childhood,  when  the  chest- 
walls  are  unusually  yielding;  and  in  those  children  only  in  whom 
the  costal  pleura  has  suffered  severely,  and  in  whom  the  inter- 
costal muscles  being  paralysed,  and  the  sub-serous  structures 
softened  and  infiltrated  with  serum,  the  chest-walls  yield  to  the 
outward  pressure  with  unusual  readiness.    It  may  possibly  occur 
at  an  equally  early  period  in  adults,  but  I  have  not  chanced  to 
meet  with  it. 

So  again  it  has  been  stated  that  the  intercostal  spaces  are  apt  to 
be  effaced  under  the  outward  pressure  of  the  fluid;  and  the  state- 
ment, if  unexplained,  might  lead  to  the  conclusion  that  this  is  the 
common,  if  not  the  invariable  result  of  pleuritic  effusion.    But  it 
should  be  clearly  understood  that  this  is  not  the  fact.   Commonly  ' 
indeed,  a  filling  up  of  the  intercostal  spaces  is  observed  whenever 
effusion  into  the  pleural  sac  is  considerable  in  amount;  but  in- 
stances not  unfrequently  occur  in  which  the  side  is  considerably 
enlarged,  and  in  which,  nevertheless,  there  is  neither  bulging  of  the 
interspaces,  nor  very  marked  deficiency  in  the  action  of  the  inter- 
costal muscles  during  inspiration.    The  difference  is  explicable  I 
behove,  by  reference  to  the  state  of  the  costal  pleura  and  the 
subjacent  structures.    When  that  portion  of  the  pleural  membrane 
is  intensely  inflamed,  the  subjacent  structures  become  infiltrated 
with  serum,  and  otherwise  involved  in  the  mischief;  their  con 
tractile  power  is  lost,  and  their  resistance  to  the  outward  pressure 
of  the  fluid  is  greatly  lessened.    On  the  other  hand,  when  the 
inflammation  is  less  intense,  or  when  the  chief  fury  of  the  attack 
has  been  d.rectcd  on  the  pulmonary  pleura,  the  intercostal  muscles 
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and  adjacent  structures  are  not  paralysed,  as  in  the  former  case, 
but  continue  in  action,  and  offer  great  resistance  to  obliteration  of 
the  interspaces.  The  idea  formerly  entertained,  that  bulging 
occurs  only  when  the  pleura  is  distended  with  pus,  has  been 
clearly  proved  inconsistent  with  fact.  It  occurs  more  frequently 
under  these  circumstances  than  when  the  effusion  consists  of 
serum,  for  the  simple  reason  that  the  costal  pleura  and  subjacent 
structures  are  commonly  involved  in  such  cases,  but  there  is  no 
necessary  connection  between  bulging  and  empyema. 

The  opposite  condition  of  the  chest,  or  that  produced  by  re- 
traction or  falling  in  of  its  walls,  consequent  on  compression  of  the 
lung,  absorption  of  the  fluid,  and  contraction  of  the  sero-plastic 
exudation,  also  requires  further  elucidation.  The  difference  ob- 
served in  the  size  of  the  two  sides  is  referable  not  only  to  the 
falling  in  of  the  diseased  side,  which  becomes  narrower  and 
smaller  than  the  sound  side,  but  to  positive  enlargement  of 
the  sound  side,  consequent  on  actual  compensatory  hypertrophy  of 
the  sound  lung,  on  which  all  the  work  of  the  body  devolves. 

Again,  it  should  be  understood  that  retraction  of  the  chest- 
walls,  and  the  distortion  which  results  from  it,  are  not  in  every 
instance  persistent  phenomena.  The  lung,  as  already  stated,  is 
compressed,  but  not  necessarily  diseased.  Consequently,  when 
absorption  of  the  fluid  takes  place,  its  structure  will  admit  of 
inflation ;  and  if  the  plastic  exudation  which  surrounds  it  and  the 
adhesions  which  bind  it  down  are  not  so  firm  as  to  render  its 
expansion  impossible,  they  may  gradually  yield  to  the  inspiratory 
efforts,  and  the  lung  may  again  expand.  In  this  case,  the  chest 
will  enlarge  under  the  influence  of  the  outward  pressure  which 
inspiration  exerts,  and  the  distortion  of  the  chest  will  gradually 
pass  off.  Such  instances  are  naturally  rare,  and  although  I  have 
seen  many  in  which  considerable  recovery  has  taken  place,  I  have 
never  met  with  one  in  which  complete  re-expansion  of  the  side 
has  occurred  j  but  a  remarkable  case  in  point  has  been  put  on 
record  by  Sir  Thomas  Watson,  which  serves  to  establish  the  pos- 
sibility of  complete  recovery.* 

Thus  far  we  have  discussed  the  phenomena  usually  attendant 

*  See  'Watson's  Lectures,'  ed.  1,  vol.  ii,  p.  126. 
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upon  an  uncomplicated  attack  of  pleurisy  occurring  in  previously 
healthy  persons  of  vigorous  constitution.    In  such  persons  the 
exudation  matter  is  commonly  very  plastic,  and  of  high  vitality, 
readily  becoming   organized;   so  much   so  that  anastomosing 
red  lines  have  been  found  traversing  the  newly-formed  false 
membranes,  even  when  death  has  taken  place  after  only  a  few 
days'  illness.    But,  unfortunately,  the  disease  is  prone  to  arise 
in  the  old,  the  scrofulous,  the  intemperate,  and  the  cachectic, 
in  whom  the  effused  lymph  is  almost  necessarily  of  low  vitality, 
aud  is  found  curdy,  ill- concocted,  and  perfectly  unorganized  even 
after  months  of  pleuritic  suffering.    Under  these  circumstances, 
the  effused  matters  often  tend  to  become  puriform,  and  thus  the 
case  becomes  seriously  complicated.    Either  the  chest  remains 
permanently  enlarged,  or  the  purulent  fluid  which  it  contains 
seeks  to  escape  from  the  cavity  in  which  it  is  pent  up,  by  per- 
forating the  pleura  and  discharging  itself  through  the  lungs,  the 
thoracic  walls,  or  the  diaphragm.    If,  which  rarely  happens,  the 
pus  discharges  itself  through  the  diaphragm,  peritonitis  is  the 
probable  result ;  if  it  perforates  the  lung,  symptoms  of  pneumonia 
will  probably  occur,  and  the  moment  of  complete  perforation  will 
be  marked  by  severe  paroxysms  of  cough,  resulting  in  a  copious 
discharge  of  pus,  or  sero-purulent  matter  through  the  bronchi ; 
but  if  it  perforates  the  costal  pleura,  and  finds  an  outlet  through 
the  thoracic  walls,  one  or  more  soft,  inelastic  tumours,  in  which 
fluctuation  is  perceptible  to  the  touch,  will  be  perceived  on  some 
portion  of  the  thoracic  parietes  before  the  skin  gives  way.  In 
either  of  the  last  two  cases  air  will  find  its  way  into  the  chest,  as 
soon  as  perforation  occurs,  and  pneumothorax  will  be  added  to 
the  existing  mischief.    The  physical  signs  of  this  complication 
must  be  reserved  for  separate  consideration. 

Another  point  which  requires  notice  in  regard  to  empyema  is,  that 
when  the  pus  makes  its  way  externally,  and  perforates  the  costal 
pleura,  the  subcutaneous  swellings  to  which  its  escape  gives  rise, 
may  increase  and  decrease  in  size  with  expiration  and  inspiration, 
and  if  situated  on  the  left  side  of  the  chest,  may  even  pulsate 
synchronously  with  the  heart.  I  have  witnessed  both  these 
phenomena  on  two  occasions,  and  instances  have  been  put  on 
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record  by  other  observers.  They  are  of  no  practical  importance ; 
but  the  latter  acquires  an  interest  which  would  not  otherwise 
attach  to  it,  from  the  fact  that  the  student  or  careless  practitioner 
might  possibly  mistake  its  real  nature,  and  refer  the  pulsation  to 
aneurism.  The  absence  of  aneurismal  thrill  and  murmur,  and  of 
symptoms  indicative  of  pressure  on  the  trachea,  the  oesophagus, 
the  larger  veins,  and  the  recurrent  nerve,  and  further  the  presence 
of  the  physical  signs  and  general  symptoms  of  empyema,  and  not 
unfrequently  the  situation  of  the  pulsation,  will  suffice  to  establish 
its  true  character. 

Sometimes,  again,  when  empyema  exists  on  the  left  side  of  the 
chest,  pulsation  may  be  perceived  in  the  infra-clavicular  region, 
and  over  the  arch  of  the  aorta,  even  when  no  cii'cumsci'ibed 
tumour  exists.  I  have  noted  this  transmitted  impulse  to  a  slight 
extent  in  several  instances,  but  never  to  a  degree  at  all  likely  to 
mislead  even  a  student ;  therefore  I  should  not  have  considered  it 
worthy  of  mention,  had  not  Dr.  Walshe  referred  to  two  cases  in 
which,  while  the  side  was  generally  enlarged,  gentle  local  bulging 
was  manifest  in  the  site  of  the  pulsation,  which  was  forcible 
enough  "to  jog  the  head  at  the  end  of  the  stethoscope,"  and  in 
which,  therefore,  the  question  of  aneurism  might  possibly  have 
arisen.  Such  cases  must  be  exceedingly  rare;  for,  on  inquiry 
amongst  my  friends,  I  cannot  hear  of  any  one  who  has  met  with 
an  instance  in  point,  nor  can  I  find  a  record  of  any  others  than 
those  above  alluded  to.  Practically,  too,  they  cannot  be  very 
important;  for  the  presence  of  well-marked  symptoms  of  em- 
pyema, backed  by  the  feebleness  of  the  heart's  sounds  over  the 
seat  of  pulsation,  by  the  absence  of  aneurismal  thrill  and  murmur, 
by  the  equality  in  the  radial  pulse  on  the  two  sides,  and  by  the 
absence  of  symptoms  denoting  pressure  on  the  spine,  the  trachea, 
the  oesophagus,  the  larger  veins,  and  the  recurrent  nerve,  ought  at 
once  to  remove  all  doubt  as  to  the  real  nature  of  the  mischief. 

Other  modifications  in  the  physical  signs  of  pleurisy  are  occa- 
sioned by  the  attack  being  set  up  in  persons  whose  lungs  have 
previously  contracted  adhesions,  which  keep  them,  forcibly  in 
apposition  with  the  costal  pleura  and  the  parietes  of  the  chest. 
In  these  cases  the  physical  signs  of  the  disease  are  so  much  altered, 
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that  he  who  fails  to  bear  the  fact  in  mind  -will  be  often  misled  in 
his  diagnosis.    Thus,  "when  the  lung  is  universally  adherent  to 
the  posterior  walls  of  the  chest,  it  is  almost  impossible  for  any 
amount  of  effusion  to  stop  the  vocal  resonance,  or  annihilate  the 
respiratory  sounds  over  the  surface  with  which  the  lung  is  in 
contact,  or  to  cause  entire  dulness  on  percussion.    Even  the  vocal 
fremitus  will  not  cease  until  a  large  amount  of  fluid  has  been 
poured  out.    A  striking  case  in  point  has  recently  occurred  to  me 
in  St.  George's  Hospital.     George  Godfrey,  aged  twelve,  was 
admitted  under  my  care  into  the  Hope  Ward,  suffering  from 
empyema  of  the  left  side  of  sixteen  days'  duration.    The  whole 
side  was  considerably  enlarged,  and  measured  an  inch  and  a  half 
in  circumference  more  than  the  sound  side ;  it  was  perfectly  dull 
on  percussion  anteriorly,  but  posteriorly  did  not  yield  such  a 
thoroughly  dull  sound;  and  over  the  inner  portion  of  the  whole 
posterior  surface  of  the  chest  diffused  blowing  respiration  was 
audible,  vocal  fremitus  could  be  distinguished,  and  vocal  resonance 
was  everywhere  present,  and  of  a  hollow  bronchophonic  character. 
The  pus  was  evacuated  by  an  artificial  opening,  and  enormous  retrac- 
tion and  distortion  of  the  chest,  with  curvature  of  the  spine,  ensued. 

Adhesions  give  rise  to  another  difficulty  in  the  diagnosis  of  the 
disease.  When  the  two  surfaces  of  the  pleura  have  become  adhe- 
rent at  various  parts  by  means  of  adventitious  membrane,  the 
effused  fluid  may  be  circumscribed,  or,  in  other  words,  may  not  be 
contained  in  the  general  cavity  of  the  pleura,  but  in  a  sac  or  sacs 
formed  by  the  adventitious  membrane.  These  sacs  may  be  inde- 
pendent of,  or  may  communicate  with  each  other;  but  in  either 
case  the  fluid  is  confined  within  their  boundaries,  and  does  not 
shift  its  seat  as  fluid  ordinarily  does,  with  change  of  the  patient's 
posture.  Hence  there  may  be  perfect  dulness  on  percussion  over 
the  seat  of  effusion,  with  entire  absence  of  vocal  fremitus,  vocal 
resonance,  and  respiration  j  and  there  may  be  even  local  bulging; 
and  these  symptoms,  though  due  to  pleurisy,  may  remain  un- 
affected by  change  of  posture.  Thus,  these  circumscribed  collec- 
tions of  matter  may  simulate  a  solid  tumour  in  the  pleura  or  in 
the  lung,  and  may  lead  the  careless  and  inexperienced  to  an 
erroneous  diagnosis.    But  if  due  caution  be  observed,  a  mistake  of 
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this  kind  can  seldom  arise;  for  on  the  confines  of  the  sac  or  sacs 
where  the  lung,  compressed  by  the  fluid,  is  adherent  to  the  walls  of 
the  chest,  there  is  usually  found  some  dulness  on  percussion,  and 
diffused  hollow  blowing  respiration,  with  considerable  increase  of 
vocal  resonance — conditions  which  are  rarely  met  with  in  cases  of 
intra-thoracic  tumour,  unless  the  adjacent  lung  be  solidified  by 
pneumonia,  or  infiltrated  by  tubercle  or  other  matter,  in  either  of 
which  cases  there  would  probably  be  other  evidence  as  to  the 
nature  of  the  mischief.  Moreover,  in  these  cases  of  pleuritic 
effusion,  there  is  entire  absence  of  symptoms  denoting  centripetal 
pressure — of  pressure  on  the  spine,  the  trachea,  and  larger 
bronchi,  the  oesophagus,  the  larger  veins,  and  the  recurrent  nerve 
— and  yet  these  symptoms  are  common  attendants  on  intra- 
thoracic tumours. 

Other  modifications  in  the  physical  signs  attendant  upon 
pleurisy  are  occasioned  by  the  occurrence  of  pleuro-pneumonia,  or 
in  other  words  by  the  coexistence  of  pleurisy  and  pneumonia.  It 
might  naturally  be  supposed  that  inflammation  affecting  the 
investing  membrane  of  the  lung,  would  be  likely  to  spread  to  the 
lung  structure,  and,  conversely,  that  inflammation  affecting  the 
tissue  of  the  lung  would  probably  extend  to  its  investing  mem- 
brane. And  observation  in  this  instance  is  consistent  with  hypo- 
thesis; for  it  is  found  that  the  two  inflammations  frequently 
coexist,  though  the  one  is  apt  to  predominate  over  the 
other.  Pleurisy,  indeed,  is  usually  met  with  unassociated  with 
pneumonia,  and  though  inflammation  of  the  lung  may  occur 
coincidently  with  pleurisy,  it  is  rarely,  very  rarely,  set  up  in 
sequel  of  that  disease.  But  it  is  otherwise  when  pneumonia  is 
the  primary  disorder ;  for  acute  inflammation  of  the  tissue  of  the 
lung  rarely  runs  its  course  without  the  supervention  of  pleurisy. 
Hence  arise  modifications  in  the  physical  signs  of  pleurisy, 
which  vary,  according  to  the  condition  of  the  lung  at  the  time  the 
pleuritic  symptoms  commence,  and  to  the  extent  to  which  effusion 
had  proceeded  before  the  lung  became  implicated.  Ordinarily,  if 
the  lung  has  undergone  compression  from  pleuritic  effusion  before 
inflammation  of  its  tissues  commences,  the  supervention  of  that 
disease  does  not  seriously  modify  the  physical  signs  of  pleurisy ; 
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but  if,  on  the  other  hand,  the  lung  is  solidified  by  pneumonic 
inflammation  before  the  commencement  of  pleuritic  effusion,  it 
will  resist  to  a  great  extent  the  compression  of  the  fluid,  and  will 
continue  to  occupy  the  larger  part  of  the  pleural  cavity,  whilst  at 
the  same  time  the  larger  bronchi  will  remain  pervious,  and  will  be 
surrounded  by  a  good  sound-reflecting  and  sound-conducting 
structure.    The  result  of  this  will  be  loud  and  widely  diffused 
tubular  breathing,  such  as  is  never  met  with  in  simple  pleurisy;  a 
more  than  commonly  intense  and  persistent  vocal  fremitus  and 
vocal  resonance;  a  more  than  ordinarily  pronounced  and  per- 
sistent segophony;  and  a  very  rapid  extension  of  pleuritic  dulness 
on  percussion;— signs  which  will  receive  a  development  com- 
mensurate with  the  rapidity  with  which  the  two  diseases  respec- 
tively run  their  course. 

It  should  be  added,  that  acute  pleurisy  is  often  associated  with, 
if  it  be  not  the  cause  of,  circumscribed  pericarditis  and  peritonitis, 
leading  to  limited  plastic  exudation ;  and  that  in  the  former  case, 
especially,  the  unwary  student  might  mistake  the  rough  sound  of 
pericardial  friction  for  the  friction  sound  of  pleurisy.  The  cardiac 
rhythm  of  the  friction  sound  in  the  one  case,  and  its  respiratory 
rhythm  in  the  other,  which  can  be  readily  determined  by  directing 
the  patient  to  hold  his  breath,  ought,  in  most  instances,  to  resolve 
any  doubt  on  the  subject. 

Having  now  completed  the  investigation  of  the  physical  signs 
attendant  on  pleurisy,  we  wiU  pass  on  to  a  consideration  of  the 
general  symptoms,  and  then  discuss  the  indications  for  treatment. 

Acute  pleurisy  is  ushered  in  by  symptoms  resembling  those 
which  mark  the  accession  of  pneumonia  and  pericarditis.  Chilli- 
ness, sometimes  amounting  to  actual  shivering,  followed  by  fever, 
with  heat  of  skin,  acute  catching  pain  in  the  side,  dyspnoea,  a 
short,  dry  cough,  a  hard  pulse,  and  a  difficulty  or  impossibility' of 
lying  on  the  affected  side,  are  the  symptoms  usually  observed  at 
the  outset  of  pleurisy.  But  they  are  not  all  present  in  every 
instance,  and  some  of  them  at  least  are  by  no  means  characteristic. 

Shivering  is  the  symptom  which  is  least  constantly  present,  and 
possesses  perhaps  least  of  a  distinctive  character.  Seldom  equal  in 
severity  to  the  shivering  which  marks  the  accession  of  pneumonia, 
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it  frequently  amounts  to  little  more  than  mere  chilliness;  and  in 
some  severe  attacks  even  the  sense  of  chilliness  is  altogether 
absent.  It  usually  precedes  the  "stitch  in  the  side'5  by  some 
hours  or  even  days,  but  occasionally  it  is  not  observed  until  a 
later  period  of  the  attack,  or  after  the  characteristic  pain  has 
been  developed.  And  as  with  the  shivering,  so  with  the  fever 
which  follows  it.  Sometimes,  nay,  generally,  it  is  tolerably  well 
marked,  but  it  is  rarely  characterised  by  much  intensity.  Thus 
the  skin,  though  hot,  is  often  perspiring,  and  is  seldom  dry  and 
burning,  as  in  pneumonia ;  indeed  the  temperature  rarely  rises 
to  103°,  and  more  commonly  ranges  between  100°  and  102°  5". 

The  pain  in  the  side,  which  is  frequently  called  "  a  stitch  in  the 
side,"  is  described  as  of  a  catching  or  stabbing  character,  and  is 
undoubtedly  the  most  striking  and  characteristic  symptom  of 
pleurisy.  Varying  in  severity  from  the  slightest  "  stitch"  to  a 
feeling  of  positive  agony,  it  generally  shows  itself  at  the  very 
outset  of  the  attack,  and  though  often  fugitive  at  first,  very  soon 
becomes  constant  and  localised.  Most  commonly  it  is  felt  on  a 
level  with  or  immediately  beneath  one  or  other  of  the  breasts,  at 
a  spot  corresponding  to  the  antero-lateral  attachments  of  the 
diaphragm,  but  sometimes  it  is  met  with  under  the  scapula,  in 
the  axilla,  or  beneath  the  clavicle ;  sometimes  along  the  borders 
of  the  false  ribs ;  sometimes  even  in  the  abdomen  itself,  especially 
in  the  right  hypochondrium ;  whilst  at  others  it  fixes  upon  the 
non-inflamed  side,  or  extends  over  the  whole  of  the  inflamed 
side.  This  last,  however,  is  an  exceptional  occurrence;  for 
usually,  no  matter  how  extensive  the  area  of  inflammation,  the 
pain  is  limited  to  a  particular  spot,  and  shows  no  disposition  to 
shift  its  quarters.  If  the  strain  of  the  disease  has  fallen  princi- 
pally on  the  visceral  pleura  the  pain  is  usually  moderate  in  degree, 
and  though  felt  on  deep  inspiration,  on  coughing,  or  on  sneezing, 
is  scarcely  increased  by  pressure  or  percussion ;  but  if  the  costal 
pleura  is  much  inflamed  the  pain  is  generally  acute,  is  greatly 
augmented  even  by  gentle  intercostal  pressure  and  by  percussion, 
by  lying  on  the  affected  side,  by  various  movements  of  the  body, 
and  by  cough ;  and  is  so  greatly  aggravated  by  inspiration,  that 
the  patient  feels  as  if  he  were  being  stabbed  each  time  that  he 
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attempts  to  inspire  freely.  Sometimes  cases  will  run  their  course 
unaccompanied  by  pain  from  first  to  last;  sometimes  severe  pain  is 
persistent  throughout  the  attack,  or  proves  irregularly  intermit- 
tent, but  more  commonly  the  pain,  whatever  its  character,  is  found 
after  a  time  to  remit  in  severity,  and  ultimately  to  cease  altogether. 

The  cause  of  pleuritic  pain  has  long  been  a  fertile  toj)ic  of  dis- 
cussion and  conjecture.    Some  persons  have  attributed  it  to  the 
friction  encountered  by  the  inflamed  and  roughened  surfaces  of 
the  pleura ;  and  in  support  of  their  opinion,  they  have  referred  to 
the  frequency  of  its  occurrence  at  the  lower  portion  of  the  chest, 
where   thoracic  motion  is  greatest,  and  where,  consequently, 
pleuritic  friction  is  most  intense.    But  cases  sometimes  present 
themselves  in  which  pleurisy  runs  through  its  various  stages, 
accompanied  by  intense  pleuritic  friction,  and  in  which,  never- 
theless, no  pain  is  perceived  from  first  to  last.    Sometimes,  again, 
the  most  intense  pain  exists,  and  yet  the  physical  signs  prove 
beyond  dispute  that  the  two  surfaces  of  the  pleura  are  separated 
by  fluid,  and  that  no  attrition  of  the  costal  and  pulmonary  pleura 
can  take  place.    I  have  met  with  several  examples  of  both  these 
phenomena.    It  is  obvious,  therefore,  that  some  other  explanation 
is  needed ;  and  having  regard  to  the  facts,  that  the  pain  is  gene- 
rally aggravated  by  pressure,  that  it  is  sometimes  intermittent, 
and  that  it  is  not  always  felt  at  the  seat  of  inflammation,  it  seems 
probable  that,  in  some  instances  at  least,  it  is  purely  neuralgic,  and 
in  others  a  true  intercostal  myalgia,  as  suggested  by  Dr.  Inman. 

Hurried  breathing,  followed  by  dyspnoea,  is,  perhaps,  the  most 
constant,  though  not  the  most  distinctive  feature  of  acute  pleurisy. 
At  the  outset  of  the  disease  the  respiration  is  accelerated,  in 
consequence  of  the  pain  which  inspiration  excites— pain  which 
induces  the  patient  to  endeavour  to  compensate  by  the  frequency 
of  the  breathing  for  its  shallow  and  imperfect  character.  But 
the  breathing  is  not  only  short  and  hurried,  it  is  jerking  or  irre- 
gularly interrupted ;  for  the  catching  pain  does  not  always  occur 
at  precisely  the  same  period  of  each  respiratory  act,  and  conse- 
quently the  thoracic  movements  are  of  unequal  duration,  and  of  a 
jerking  or  interrupted  rhythm.  Thus,  for  some  time  after  the 
invasion  of  the  disease,  the  breathing,  though  short  and  quick 
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and  jerking,  hardly  deserves  the  title  of  dyspnoea.    Its  inereased 
frequency  is  due  simply  to  the  pain  which  a  full  inspiration  excites, 
and  not  to  any  material  encroachment  on  the  breathing  apparatus. 
But  when  effusion  has  occurred,  the  lung  is  encroached  upon,  and 
real  difficulty  of  breathing  sets  in.    If  the  pain  persists,  the  respi- 
ratory movements  will  still  continue  jerking  in  rhythm,  and  will 
be  more  hurried  even  than  before ;  whereas  if,  as  often  happens,  the 
pain  subsides,  or  decreases  greatly  after  effusion  has  taken  place,  the 
breathing,  though  still  hurried,  will  be  no  longer  jerking  or  inter- 
rupted.   Sometimes  the  dyspnoea  is  most  distressing  to  the  patient, 
and  continues  so  throughout  the  attack ;  sometimes  it  is  severe  at 
the  outset  of  the  complaint  but  soon  diminishes  in  intensity ; 
sometimes  it  amounts  to  little  more  than  shortness  of  breath, 
which  annoys,  but  does  not  oppress ;  and  cases  are  not  wanting  in 
which,  though  the  respiration  is  hurried,  the  patient  makes  no  com- 
plaint of  difficulty  of  breathing,  and  seems  hardly  conscious  of  its 
existence.    Indeed,  instances  must  have  occurred  to  many  prac- 
titioners, in  which  it  has  been  difficult  to  persuade  the  patient  that 
serious  mischief  existed  in  the  chest.    In  some  of  these  cases  the 
other  subjective  symptoms  are  also  absent,  and  then  the  disease 
is  said  to  be  latent.    Of  course  the  frequency  of  the  respiration, 
when  the  pain  has  subsided,  is  proportioned,  cceteris  paribus,  to  the 
amount  and  rapidity  of  the  effusion,  and  to  the  condition  of  the 
opposite  side  of  the  chest.    The  larger  the  quantity  of  the  fluid 
poured  out,  and  the  greater  the  rapidity  of  its  outpouring,  the  more 
intense  will  be  the  dyspnoea.    So  again,  if  the  other  lung  happens 
to  be  inflamed  or  otherwise  diseased,  the  equilibrium  between  the 
quantity  of  air  and  the  quantity  of  blood  will  be  more  seriously  dis- 
turbed, and  the  difficulty  of  breathing  will  be  greater  than  if  such 
disease  had  not  existed.    Seldom,  however,  is  the  breathing  very 
hurried,  nor  is  the  ratio  naturally  existing  between  the  pulse  and 
the  breathing  so  much  perverted  as  in  pneumonia.    In  pleurisy 
the  pulse  rarely  bears  a  smaller  ratio  to  the  breathing  than  3  to  1, 
the  respiration  being  40  when  the  pulse  is  120  per  minute,  but  it 
often  happens  in  pneumonia  that  the  respirations  will  number  60 
or  64  when  the  pulse  is  only  100  or  108.    Indeed,  putting  aside 
every  other  consideration,  the  amount  of  perversion  in  the  ratio 
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naturally  subsisting  between  the  pulse  and  the  respiration  will 
almost  serve  to  distinguish  pleurisy  from  pneumonia.    Dr.  Walshe 
asserts  that  the  ratio  naturally  subsisting  between  the  pulse  and 
the  breathing  is  more  perverted  in  the  "  sitting  than  in  the  lying 
posture ;M  and,  in  proof  of  this,  he  cites  a  case,  in  which  the  ratio 
was  as  3-39  to  1  in  a  recumbent  posture  and  as  2'93  to  1  in  an 
erect  position.    My  own  experience,  however,  does  not  accord 
with  his  in  this  respect ;  and  I  cannot  help  thinking  that  the 
result  he  obtained  must  be  regarded  as  exceptional.  Possibly 
it  may  have  been  due  to  the  observation  being  made  soon  after 
the  patient  had  assumed  an  erect  posture,  and  before  he  had  re- 
covered from  the  disturbance  of  his  respiration  consequent  on  the 
change  of  position.    Certain  it  is  that  in  eight  cases  which  I 
examined  specially  with  a  view  to  this  inquiry,  I  obtained  a 
similar  result  when  the  examination  was  made  soon  after  a  change 
of  posture;  whereas  in  six  out  of  the  eight  the  result  was 
totally  different  when  the  examination  was  deferred  until  after 
the  patient  had  been  kept  in  an  upright  posture  for  half  an  hour 
before  the  observations  were  made.    In  the  six  cases  referred  to, 
the  ratio  was  less  perverted  in  an  erect  than  in  a  recumbent  posture! 

Cough  is  another  symptom  which  usually  accompanies  acute 
pleurisy.    Sometimes  occurring  as  a  prominent  feature  of  the 
complaint,  and  sometimes  altogether  absent,  even  when  pleuritic 
inflammation  is  intense  and  effusion  into  the  pleura  extensive,  it  is 
not  to  be  depended  on  as  a  diagnostic  sign.    When  it  does  occur 
it  is  a  short,  half-stifled  cough,  dry,  or  accompanied  only  by  a 
scanty  mucous  expectoration.    The  student,  however,  must  not  be 
misled  by  the  existence  of  copious  frothy  or  rusty-coloured  sputa 
He  must  bear  m  mind  that  copious  expectoration  does  not  militate 
against  the  presence  of  pleurisy;  it  only  shows  that  if  pleurisy 
exists,  it  is  complicated  by  bronchitis  or  pneumonia,  the  signs  of 
which  will  be  discoverable  on  examination,  in  addition  to  the^i-ns 
of  pleurisy. 

The  position  of  the  patient  is  a  point  of  some  importance  in  the 
diagnosis  of  pleurisy.  Some  persons  have  asserted  that  the 
patient  bes  on  the  affected  side,  some  that  he  lies  only  on  the 
sound  side,  whilst  others  have  maintained  that  he  may  lie  fodiffet 
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ently  on  either  side,  but  commonly  reclines  on  his  back  or  in  a 
diagonal  posture  between  the  back  and  the  side,  with  his  body  in- 
clined towards  the  affected  side.    The  truth  appears  to  be  that,  at 
the  outset  of  the  complaint,  the  pain  in  the  side,  which  is  aggra- 
vated by  pressure,  prevents  the  patient  lying  on  the  affected  side, 
and  he  therefore  sits  up  in  bed,  or  else  lies  on  the  sound  side, 
or  on  his  back  with  his  body  inclined  to  the  sound  side.  After 
effusion  has  occurred,  other  influences  come  into  operation,  and 
lead  him  to  alter  his  position.    The  fluid  in  the  pleura  would  press 
upon  and  interfere  with  the  action  of  the  sound  side,  and  so  would 
cause  dyspnoea  if  he  continued  to  lie  on  that  side,  and  as  the  pain 
usually  ceases,  or  else  diminishes  in  intensity  as  soon  as  effusion 
has  taken  place,  he  has  no  longer  any  reason  for  not  lying  on  the 
affected  side.    He  therefore  assumes  the  posture  which  allows  the 
sound  side  greatest  freedom  of  action,  and  gives  greatest  relief  to 
the  breathing.    Thus  he  sits  up  in  bed,  or  lies  on  the  affected  side, 
or  reclines  on  his  back  with  his  head  somewhat  raised  and  his  body 
inclined  to  the  side  on  which  effusion  exists.   This,  however,  though 
generally  the  case,  must  not  be  regarded  as  an  invariable  rule. 
Instances  are  met  with  in  which  the  patient  is  unable  to  He  down 
throughout  the  attack ;  others  in  which,  from  the  very  outset  of  the 
attack,  he  lies  on  the  affected  side,  as  the  easiest  position ;  and 
others  again  in  which,  though  the  pleura  is  full  of  fluid,  he  reclines 
indifferently  on  the  back  or  on  either  side  without  augmenting  his 
distress  or  increasing  the  difficulty  of  breathing.    Examples  in 
point  are  not  very  common,  but  they  are  met  with  often  enough 
to  prove  that  the  decubitus  in  pleurisy,  though  sufficiently  cha- 
racteristic, is  not  to  be  depended  on  as  a  sign  of  the  disease. 

The  general  febrile  symptoms  attendant  upon  acute  pleurisy  do 
not  present  any  characteristic  features.  The  face  is  seldom  flushed 
as  in  pneumonia,  the  skin  is  hot  and  moist,  rarely  dry  and  burning; 
the  rpulse  is  quick  and  often  hard,  contrasting  forcibly  with  the 
soft  pulse  of  pneumonia;  the  urine  is  high  coloured,  usually  clear, 
of  high  specific  gravity,  and  occasionally  albuminous,  as  in  other 
acute  affections  *  and  there  is  seldom  much  delirium.  The  relative 
proportion  of  fibrin  in  the  blood  is  augmented,  as  in  other  m- 

*  See  a  paper  by  Dr.  Parkes  in  'Med.  Times  and  Gazette'  for  January  1st,  1859. 
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flamrnatory  disorders,  but  seldom  to  the  same  extent  as  in  pneu- 
monia.* 

These,  then,  are  the  general  symptoms  of  acute  pleurisy.  They 
may  all  be  present  in  a  marked  degree,  or  one,  or  more  of  them 
may  be  absent.    In  the  former  case  it  is  difficult  to  mistake  the 
nature  of  the  complaint,  even  without  reference  to  the  physical 
signs;  m  the  latter  the  aid  of  the  physical  signs  is  essential  to  a 
correct  diagnosis.    Nay  more,  cases  are  sometimes  met  with  in 
winch  the  pain  and  aU  the  other  subjective  symptoms  are  wanting, 
and  m  which  it  is  impossible  without  the  assistance  which  physical 
dzagnosis  affords,  to  form  even  a  conjecture  as  to  the  nature  of  the 
patient  s  malady.    Several  instances  of  this  sort  in  which  patients 
have  been  admitted  with  a  chest  full  of  fluid,  and  in  which  the 
existence  of  pleurisy  had  been  entirely  overlooked,  have  come 
before  me  in  the  wards  of  St.  George's  Hospital 

The  course  of  pleurisy  may  be  acute  or  chronic.  Ordinarily 
-hen  pleuritic  inflammation  is  set  up  it  runs  on  rapidly  to  the 
production  of  copious  exudation  into  the  pleural  cavity.  But  there 
-  reason  to  believe  that  in  some  instances,  at  least,  its  „ 

adopted  early.    Thus,  a  few  hours  may  witness  the  access  of 

1 LtfTjt  ;  entr subjugation  °f  the  * 

^Z^T^^reM}Ua^    S— ^aseswhich 
me  presented  symptoms  indicative  of  this  train  of  events  have 

™yUnotehr  ^  T  °bSerVati0^  ^  —  ^  » 
record  by  other  practitioners.    But  these  instances  cannot  be 

ner  U    "  ^  °[  "  °rdinai'y  attack  °f  Ple-isy.  Mo 
generally,  a  considerable  amount  of  fluid  is  effused  tho  I™ 
P-cd  upon  and  the  physical  signs  and  gejJ^J^  ^ 
le  cnbed  as  accompanying  pleurisy  are  met  with  n  Lo  eZ  ltl 

adopter    the  morbid  action  is  gradually  controlled,  the  fluid  nor 
-  of  the  exudation  are  absorbed,  the  intercostal  paces  "I  t 

°       C°mC  mt°  and  become  more  or  less  generally 

*  See  Simon'*  '  Chomintry.' 
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adherent  by  means  of  the  interposed  lymph,  the  lung  re-expands 
as  the  pressure  of  the  fluid  is  removed,  and,  for  all  practical 
purposes,  the  chest  regains  its  former  condition.  Neither  spiro- 
metry nor  external  measurement  can  after  a  time  detect  any 
enlargement  of  the  thorax,  or  any  interference  with  the  action  of 
the  lung  resulting  from  the  pleuritic  seizure.  And  whilst  these 
favourable  changes  are  taking  place  in  the  physical  condition  of 
the  chest,  a  corresponding  improvement  is  observed  in  the  condition 
of  the  patient.  The  feverish  symptoms  decrease  and  ultimately 
disappear ;  the  cough  and  dyspnoea  gradually  subside ;  the  patient 
gets  to  lie  indifferently  on  either  side,  he  gains  flesh,  and  his 
general  health  and  strength  improve. 

But  in  other  cases,  although  no  untoward  complications  arise, 
recovery  is  not  so  rapid  or  so  complete.  The  feverish  symptoms 
gradually  subside,  absorption  of  the  fluid  takes  place,  but  the  parts 
do  not  recover  their  former  condition.  The  lung  remains  com- 
pressed by  the  adventitious  membrane  with  which  it  has  been 
coated  during  the  progress  of  inflammation,  or  is  bound  down  by 
firm  adhesions.  In  either  case  it  is  incapable  of  expanding  as  the 
fluid  is  absorbed,  and  the  necessary  consequence  is,  that  the  other 
lung  becomes  hypertrophied  or  emphysematous,  and  pushes  over 
towards  the  affected  side  of  the  chest,  the  diaphragm  on  that  side 
is  drawn  up,  the  clavicle  is  depressed,  the  chest-walls  fall  in,  the 
thorax  becomes  shrunken  and  distorted,  and  the  patient,  deprived 
of  the  use  of  one  lung,  remains  permanently  short-breathed. 
If,  as  usually  happens,  the  false  membranes  which  form  the 
obstacle  to  the  expansion  of  the  lung  are  thick  and  firm,  the  lung 
never  can  recover  from  the  effect  of  the  attack,  and  the  distortion 
of  the  chest  is  irremediable.  If  the  membranes  are  not  so  un- 
yielding, the  lung  may  gradually  expand  again,  under  the  dilating 
influence  of  inspiration,  and  when  it  comes  in  contact  with  the 
walls  of  the  chest,  adhesion  of  the  two  surfaces  of  the  pleura  may 
take  place.  Sometimes,  indeed,  as  proved  by  a  case  recorded  by 
Sir  Thomas  Watson,*  complete  recovery  of  the  parts  may  thus 
gradually  occur ;  but  more  commonly,  the  density  of  the  adven- 
titious membrane  is  sufficient  to  prevent  the  full  inflation  of  the 

*  Lnc.  cit.,  p.  106-7. 
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lung,  and  though  the  side  may  gradually  enlarge,  and  the  dis- 
tortion disappear  to  a  considerable  extent,  yet  some  evidence  of 
former  mischief  will  last  for  life.  This  has  been  the  case  in  every 
instance  which  has  fallen  under  my  own  observation. 

Iu  some  instances,  again,  our  utmost  efforts  fail  to  arrest  effusion 
and  produce  absorption.    The  febrile  symptoms  become  mitigated, 
but  day  by  day  the  side  enlarges,  the  intercostal  spaces  gradually 
become  obliterated,  or  even  bulge,  the  lung  on  the  affected  side  is 
rendered  impervious  to  air,  and  the  fluid,  encroaching  upon  the 
mediastinum,  interferes  with  the  action  of  the  healthy  side.  In 
these  chronic  cases  the  patient  becomes  pale  and  cachectic  in 
appearance  j  his  lips  are  livid,  his  face  is  puffy,  and  the  thoracic,  and 
even  the  abdominal  waUs  on  the  affected  side  become  more  or  less 
cedematous.    Yet,  with  all  these  evidences  of  obstructed  circula- 
tion, there  is  no  enlargement  of  the  superficial  veins  of  the  chest 
and  none  of  the  signs  of  centripetal  pressure  observed  in  cases  of 
aneunsmal  or  other  intrathoracic  tumours.    The  patient  lies  on 
the  affected  side  or  else  on  his  back,  with  the  head  somewhat 
raised,  and  the  body  inclined  towards  the  side  on  which  the  effu- 
sion exists;  his  breath  is  short,  but  often  not  so  as  to  cause 
distress;  the  voice  is  weak,  and  there  is  frequent  cough,  which 
is  dry  m  cases  of  idiopathic  pleurisy,  but  accompanied  by  muco- 
purulent expectoration  if  there  be  any  coexisting  affection  of  the 
lungs;  the  skin  is  dry,  and  usually  rather  hot,  the  pulse  is  frequent 
and  often  weak,  and  though  the  patient  seldom  experiences  pain 
m  the  affected  side,  he  is  unable  to  sleep,  suffers  from  hectic,  and 
becomes  gradually  thinner  and  weaker.    Indeed,  his  principal,  if 
not  his  sole  complaint,  is  of  debility  and  shortness  of  breath 

*ow,  m  these  cases,  if  the  patient  be  not  relieved  by  having  the 
chest-walls  punctured,  and  does  not  sink  from  exhaustion  con- 
sequent  on  the  oppression  of  the  breathing,  the  effused  matter 
after  a  time  escapes  by  perforating  the  membrane  which  confines 
it.  Sometimes  the  patient  comes  under  notice  before  the  process 
ot  perforation  has  commenced;  and  we  are  thus  enabled  to  trace 
the  establishment  of  a  fistulous  opening  between  the  pleural  sac 
and  the  external  air.  At  others,  one  or  more  fistulous  com 
mnn,cat,ons  have  been  effected  before  the  patient  comes  under 
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observation.  Most  commonly  the  opening  takes  place  through  the 
costal  pleura  and  the  parictcs  of  the  chest;  sometimes  through  the 
pulmonary  pleura  and  the  lung;  more  rarely,  in  both  directions  at 
the  same  time,  or,  in  other  words  through  the  chest-walls  and  the 
lung ;  and,  still  more  rarely,  the  matter  perforates  the  diaphragm, 
and  escapes  into  the  cavity  of  the  peritoneum.  When  the  latter 
event  occurs,  peritonitis  is  set  up,  and  runs  on  rapidly  to  a  fatal 
issue ;  when  the  fluid  forms  a  fistulous  opening  through  the  pulmo- 
nary pleura,  there  is  usually  some  antecedent  bronchitis  and  pneu- 
monia, and,  after  a  time,  a  sudden  paroxysm  of  cough  and  dyspnoea 
occurs,  and  results  in  the  expectoration  of  a  large  quantity — a 
pint  or  more — of  purulent  or  sero-purulent  matter,  which  threatens 
suffocation  whilst  it  is  being  ejected,  and  leaves  the  patient  very 
much  exhausted.  The  cough  and  expectoration  continue  to  a 
diminished  extent  for  many  days  or  even  months;  but  if  the 
case  progresses  favourably,  they  ultimately  cease,  the  difficulty  of 
breathing  passes  off,  the  patient  regains  his  strength,  and,  when 
he  recovers,  has  usually  less  distortion  of  his  chest  than  when  the 
matter  has  produced  complete  and  permanent  compression  of  the 
lung,  and  has  found  its  way  out  through  the  parietes  of  the  chest. 
Of  course,  as  soon  as  perforation  occurs,  air  is  admitted  into  the 
pleural  sac,  and  the  side  which  continues  enlarged  and  rounded, 
presents  a  variety  of  pathognomonic  signs,  which  will  be  dicusscd 
under  the  head  of  Pneumothorax.  Suffice  it  at  present  to  say, 
that  if  the  case  terminates  favourably,  the  air  is  gradually  absorbed, 
the  two  surfaces  of  the  pleura  come  again  into  apposition,  and  the 
progress  of  the  case  towards  recovery  is  marked  by  symptoms 
similar  to  those  observed  when  no  communication  has  taken  place 
between  the  cavity  of  the  pleura  and  the  external  air. 

When  the  matter  perforates  the  costal  pleura  and  forces  a 
passage  through  the  parietes  of  the  chest,  one  or  more  soft, 
inelastic  tumours,  in  which  fluctuation  is  perceptible  to  the  touch, 
will  be  visible  on  the  chest-walls  for  some  days  before  the  skin 
gives  way  and  an  opening  is  established.  Sometimes,  however, 
patients  may  not  come  under  observation  until  one  or  more 
openings  have  been  formed  between  the  pleura  and  the  external  air. 
In  either  case,  the  student  or  unwary  practitioner  might  be  misled 
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us  to  the  real  nature  of  the  mischief;  for  neither  the  tumours  nor 
the  openings  in  which  they  result  are  necessarily  situated  in  the 
most  depending  parts  of  the  chest,  but  appear  to  form  in  almost 
auy  part  of  the  thoracic  walls.    Moreover,  they  may  not  commu- 
nicate with  the  pleural  sac  directly,  but  by  means  of  long  tortuous 
sinuses.    The  discharge  may  be  large  or  small  in  amount,  accord- 
ing to  the  size  of  the  opening,  the  freedom  of  its  communication 
with  the  pleural  sac,  the  quantity  of  effusion  present,  and  the 
rapidity  with  which  pus  continues  to  be  secreted;  but  it  is  often 
abundant,  and,  by  the  drain  which  it  creates,  gives  rise  to  emacia- 
tion and  exhaustion.    Indeed,  not  unfrequently  the  patient  sinks 
m  consequence  of  exhaustion  so  produced ;  but  if  he  is  able  to  bear 
the  dram,  the  discharge  gradually  decreases,  and,  after  a  longer  or 
shorter  period-a  few  weeks  or,  possibly,  some  years-it  ceases 
a  together,  the  opening  in  the  parietes  closes,  the  cough  subsides, 
the  difficulty  of  breathing  passes  off,  the  health  and  strength 
improve,  and,  in  its  ultimate  progress,  the  case  resembles  those 
m  which  no  communication  has  occurred  between  the  pleura  and 
the  external  air.    The  only  difference  is  that,  as  the  compres- 
sion of  the  lung  has  been  usually  more  complete,  and  the  solid 
exudation  matter  larger  in  amount,  the  collapse  of  the  chest-walls 
and  the  consequent  distortion  is  generally  greater  than  when  no 
fistulous  communication  has  existed.    In  this  instance,  as  in  the 
last  air  finds  its  way  into  the  chest  as  soon  as  the  opening  is  esta- 
blished. The  consideration  of  the  physical  signs  of  this  complication 
must  be  postponed  until  the  subject  of  pneumothorax  is  discussed 
In  what  proportion  of  cases  acute  pleurisy  passes  on  into  a 
chronic  stage  has  not  yet  been  determined;  and  I  believe  that  if 
the  proportion  were  established,  it  would  prove  a  very  uncertain 
or  fallacious  guide  in  respect  to  the  prognosis  of  any  particular 
case.    Age,  sex,  habits  of  life,  constitutional  peculiarities  the 
plan  of  treatment  adopted,  and  the  period  of  the  attack  at  which 
it  was  commenced,  are  all  circumstances  which  exercise  a  remark 
able  influence  over  the  course  of  this  disease,  and  render  dc 
Actions  from  any  number  of  cases  taken  indiscriminately  in 
applicable  to  individual  instances.    Experience,  however,  justifies 
She  statement,  that  chronic  pleurisy  bears  a  small  numerical  pre 


Pleurisy. 

portion  to  the  attacks  of  the  acute  disease ;  that  it  is  seen  most 
commonly  in  males,  and  amongst  the  very  young  and  the  aged,  in 
persons  of  a  feeble  or  unhealthy  constitution  and  intemperate 
habits,  and  in  those  cases  in  which  appropriate  treatment  is  not 
adopted,  or  is  deferred  until  a  late  period  of  the  attack. 

The  remarks  just  made  in  respect  to  chronic  pleurisy  hold  good 
almost  equally  in  respect  to  empyema. 

Krause*  refers  to  137  cases,  which  he  collected  from  various 
authors  j  and  amongst  these,  96  occurred  in  males,  23  in  children, 
and  18  only  in  women.  Dr.  Walshef  records  three  cases  only  in 
females,  and  19  in  males ;  and  in  like  manner,  Heyfelder,J  who 
observed  20  cases  of  this  disease,  met  with  only  one  example  of  it 
in  a  female.  My  own  experience  of  empyema,  excluding  instances 
connected  with  tubercular  phthisis,  extends  to  43  cases,  of  which 
29  occurred  in  men,  3  in  children  under  fifteen  years  of  age,  and 
11  in  women.  The  proportion  in  women  is  larger  than  that 
reported  by  other  observers,  but  not  larger,  I  believe,  than  would 
be  found  to  exist  in  the  records  of  any  large  hospitals.  Even  acute 
pleurisy  is  more  common  in  males  than  in  females,  but  not  to  the 
extent  indicated  by  empyema;  and  I  believe  that  the  extraor- 
dinary tendency  which  the  disease  exhibits,  when  occurring  in 
men,  to  degenerate  into  empyema,  is  attributable  principally  to 
their  intemperate  habits  of  life,  and  to  their  neglecting  to  seek 
relief  in  the  earlier  stages  of  the  complaint. 

The  causes  of  pleurisy  undoubtedly  exercise  an  important 
influence  over  its  course,  and  a  due  appreciation  of  their  relative 
bearings  is  essential  to  a  correct  prognosis  and  treatment.  Ex- 
posure to  cold,  the  irritation  excited  by  tubercular  and  other 
deposits  in  the  tissues,  the  extension  of  inflammation  from  the 
lung  or  the  pericardium,  and  mechanical  violence,  such  as  blows 
on  the  chest  or  fracture  of  a  rib,  are  the  principal  causes  which 
are  commonly  supposed  to  excite  an  uncomplicated  attack  of 
pleurisy;  while  penetrating  wounds  of  the  chest,  the  laceration  of 
the  pulmonary  pleura  which  is  caused  by  the  splintered  ends  of  a 

*  Krause  '  Das  Empyema,'  p.  109. 
t  Walshc,  loc.  cit.,  p.  371. 

X  Heyfelder,  '  Archives  de  Medeeine,'  3emc  serie,  ton),  v,  p.  59. 
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fractured  rib,  and  perforation  of  the  pulmonary  pleura  resulting 
from  inflammatory  ulceration  of  the  pleural  membrane,  or  from 
the  extension  of  a  tuberculous  excavation,  are  the  most  frequent 
of  those  which  not  only  excite  pleurisy,  but  lead  to  the  admission 
of  air  into  the  pleural  cavity,  and  give  rise  to  pneumothorax.*  Of 
the  agency  of  the  first-named  cause,  viz.  exposure  to  cold,  which 
is  generally  said  to  be  the  most  common  source  of  pleurisy,  I  feel 
bound  to  express  my  entire  disbelief.  Nothing,  I  think,  admits 
of  clearer  proof,  than  that  cold,  however  intense,  and  however 
applied,  will  not  produce  pleurisy  in  a  healthy  person;  and  that 
when  exposure  to  cold  is  followed  by  inflammation  of  the  pleura, 
the  disease  is  due  to  some  morbid  condition  of  the  blood,  and  not 
merely  to  cold.  Possibly  the  patient  might  have  escaped  an 
attack  if  the  exposure  had  not  taken  place,  for  his  general  health 
might  have  improved,  and  the  blood  might  have  regained  its 
natural  condition,  without  the  supervention  of  pleuritic  inflamma- 
tion. But  strictly  speaking,  cold  is  a  mere  accessory  cause  of  the 
disease — a  predisposing  or  exciting  cause,  but  not  the  proximate 
or  essential  cause.  Over-fatigue,  anxiety  of  mind,  undue  excite- 
ment, or  any  of  the  thousand  causes  which  tend  to  lower  the  vital 
energy  and  disturb  the  various  functions  of  the  body,  might, 
equally  with  cold,  have  served  to  overcome  the  patient's  power  of 
resistance,  and  thus  to  excite  an  immediate  attack.  But  popular 
feeling  and  casual  observation  combine  to  assign  to  cold  the  dis- 
credit of  the  seizure.  Shivering  precedes  or  accompanies  the 
disease,  and  it  is  not  surprising  that  the  Public  should  regard  it 
as  the  result  of  exposure  to  cold.  But  the  physician  should 
be  aware  that  something  more  is  needed  than  mere  exposure 
to  cold,  or  to  atmospheric  vicissitudes,  in  order  to  induce  inflam- 
mation of  a  membrane  which  is  protected  on  all  sides  from  the 
influence  of  cold.f    The  blood  must  be  out  of  order,  and  probably 

*  Suppurative  disease  in  the  abdominal  viscera  has  been  known  to  produce  perfora- 
tion of  the  diaphragm,  and  to  excite  pleurisy,  and  hydatids  have  given  rise  to  the 
same  result ;  but  such  cases  are  extremely  rare,  and  only  deserve  notice  as  medical 
curiosities. 

+  For  a  detailed  examination  of  the  popular  fallacy  respecting  cold,  see  the  Intro- 
duction to  the  third  edition  of  my  work  on  '  Kheumatism,  Khcumulic  Gout,  and 
Sciatica,'  where  the  subject  is  fully  discussed. 
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contains  some  noxious,  irritating  matter,  which  acts  directly  on 
the  pleural  membrane,  and  excites  inflammation,  or  else  interferes 
with  the  nerve-supply  of  the  part,  and  so  disturbs  the  circulation 
and  nutrition  of  the  tissues.  Experience  has  long  since  proved 
that  a  tuberculous,  scrofulous,  or  cancerous  diathesis,  and  the 
cachectic  condition  of  the  blood,  which  results  from  Bright's 
disease  of  the  kidneys,  intemperate  habits,  syphilis,  pyemia,  gout, 
and  rheumatism,  are  amongst  the  more  active  provocatives  of 
pleurisy,  and  equally  so  of  other  serous  inflammations,*  and  we 
should  at  once  suspect  and  search  for  one  of  these  causes  of 
poisoned  blood  or  deranged  nerve-supply  when  called  to  a  case  of 
pleurisy  in  which  "  cold"  is  the  only  apparent  cause  of  the  attack. 

With  regard  to  the  other  causes  of  the  disease,  it  need  only  be 
observed,  that  those  which  are  productive  of  uncomplicated 
pleurisy  are  less  formidable  in  their  consequences  than  those 
which  lead  to  the  admission  of  air  into  the  pleural  cavity. 
Pleurisy,  when  traceable  to  any  of  the  first-named  causes,  except- 
ing "cold,"  is  usually  limited  in  extent,  easily  controlled,  and 
productive  of  adhesions,  more  or  less  partial,  between  the  two 
layers  of  the  pleura — an  event  which  does  not  materially  interfere 
with  the  function  of  respiration,  and  which,  in  the  case  of  tuber- 
cular deposits,  protects  the  patient  against  perforation  of  the 
pulmonary  pleura,  and  the  admission  of  air  into  the  pleural  cavity, 
with  all  the  untoward  symptoms  consequent  thereupon ;  whereas, 
in  cases  in  which  air  finds  its  way  into  the  pleural  sac,  and  goes 
on  accumulating  there,  not  only  is  the  lung  very  forcibly  com- 
pressed, but  the  entire  surface  of  the  pleura  is  sure  to  be  in- 
flamed, and  the  products  of  inflammation  assume  a  puriform 
character.  As  a  consequence  of  these  events,  the  immediate 
danger  incurred  is  far  greater,  and  the  risk  of  permanent  injury 
more  probable,  than  in  the  former  cases.  Even  under  the  most 
favourable  circumstances,  the  lung  usually  fails  to  re-expand  to  its 
former  size ;  and  as  the  air  and  fluid  are  gradually  got  rid  of,  the 
chest-walls  fall  in,  distortion  of  the  thorax,  if  not  of  the  spine, 
ensues,  and  the  patient  remains  short-breathed  for  life. 

*  See  a  paper,  by  Dr.  Habershon,  on  the  "  Etiology  of  Peritonitis,"  in  vol.  xliii  of 
the  'Med.-Chir.  Trims.' 


Pleurisy. 


201 


Idiopathic  pleurisy,  occurring  in  a  person  whose  lungs  are  not 
chronically  diseased,  seldom  terminates  fatally  in  its  acute  stage ; 
so  seldom  that  Dr.  Walshe  asserts  that  he  has  never  lost  a  patient 
himself,  and  has  never  "known  of  an  occurrence  of  the  kind  in 
the  practice  of  others/'  I  wish  I  could  endorse  this  favourable 
report ;  but  it  happens  that  I  have  seen  several  instances  of  a  fatal 
termination.  Had  the  assertion  been  limited  to  cases  in  which 
appropriate  remedies  are  had  recourse  to  early  in  the  attack,  it 
would,  I  bebeve,  have  been  strictly  correct;  but  patients  often 
neglect  themselves  at  the  outset  of  the  disease,  and  do  not  send 
for  a  medical  man  until  the  disease  has  been  committing  its 
ravages  for  a  week  or  ten  days ;  and  in  this  case  death  is  not  an 
unusual  event.  Day  by  day  they  get  weaker  and  more  exhausted, 
hectic  sets  in,  the  tongue  becomes  dry,  the  skin  is  covered 
with  a  clammy  perspiration,  and  thus  they  gradually  sink. 
During  the  year  1860  two  such  cases  occurred  at  St.  George's 
Hospital. 

But  death  is  not  the  ordinary  result  of  acute  pleurisy ;  indeed, 
recovery  may  be  almost  regarded  as  the  rule.  The  course  of  the 
disease,  however,  differs  remarkably  in  different  cases.  Sometimes 
the  patient  is  seized  with  acute,  catching  pain  in  the  side,  and  all 
the  ordinary  general  symptoms  of  pleurisy,  and  loud  but  circum- 
scribed friction  sound  is  heard  over  the  seat  of  pain.  Under  the 
effect  of  treatment  these  symptoms  rapidly  subside ;  no  sign  of 
other  than  circumscribed  plastic  exudation  can  be  obtained,  and  in 
a  few  days  the  patient  is  quite  well  again,  the  two  surfaces  of  the 
pleura  having  become  adherent  at  the  spot  where  the  lymph  was 
poured  out.  These  attacks  are  designated  attacks  of  "dry 
pleurisy;"  they  are  often  met  with  in  cases  of  consumption,  and 
give  rise  to  the  partial  and  often  very  limited  adhesions  which  are 
found  in  the  pleural  cavity  after' death.  But  more  frequently  the 
disease  goes  on  to  effusion,  and  then,  if  recovery  takes  place,  it 
occurs  in  one  of  two  ways :  either  the  fluid  is  gradually  absorbed, 
or,  absorption  failing  to  occur,  the  effusion  becomes  chronic.  In 
the  former  case  recovery  generally  takes  place,  though  the  chest- 
walls  on  the  affected  side  often  become  retracted;  in  the  latter  the 
effasion  gradually  becomes  purulent  and  a  considerable  proportion 
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of  the  cases  prove  fatal.  When  recovery  takes  place,  the  chest- 
walls  are  almost  invariably  retracted,  the  precise  degree  of  retrac- 
tion being  proportioned,  as  in  the  former  case,  to  the  extent  to 
which  the  lung  has  been  compressed  by  adventitious  membrane  or 
bound  down  by  adhesions,  which  prevent  it  from  re-expanding  and 
filling  up  the  void  created  by  the  escape  of  the  fluid.  When,  as 
sometimes  happens,  pneumothorax  is  added  to  the  evils  incident 
to  pleurisy,  the  proportion  of  fatal  cases  is  even  larger  than  in 
ordinary  chronic  pleurisy.  Air  in  the  pleura,  if  not  admitted 
through  a  fistulous  opening  in  the  chest-walls  caused  by  the 
escape  of  fluid  from  the  pleural  sac,  has  usually  found  ingress 
through  a  wound  in  the  pulmonary  pleura,  resulting  from  organic 
disease  of  the  lung,  which  is  a  fearful  though  not  necessarily  a  fatal 
complication.  The  precise  proportion  of  cases  in  which  death 
speedily  follows  the  admission  of  air  in  this  way,  it  is  difficult,  if 
not  impossible,  to  ascertain ;  that  the  proportion  is  large  is  a 
matter  of  notoriety,  but  it  is  susceptible  of  proof  that  temporary 
recovery  often  takes  place.  I  have  met  with  several  well-marked 
examples  of  it,  and  one,  in  which  the  recovery  was  most  re- 
markable, occurred  under  my  care  in  St.  George's  Hospital  no 
later  than  January  12,  1859.*  Sometimes,  indeed,  perforation  of 
the  pleura  and  the  admission  of  air  is  attended  with  little  more 
than  temporary  inconvenience,  a  slight  catching  pain  in  the  affected 
side  and  acceleration  of  the  pulse  being  the  only  symptoms 
calculated  to  arrest  attention.  A  girl,  Mary  Ann  R — ,  set.  16, 
admitted  under  my  care  in  the  Crayle  Ward  of  St.  George's 
Hospital  on  April  22nd,  1865,  was  an  excellent  illustration  of  this 
remarkable  fact,  for  she  had  very  Uttle  pain  when  the  perforation 
occurred,  and  she  left  the  hospital  apparently  in  perfect  health 
within  three  weeks  of  the  time  at  which  tympanitic  resonance 
of  the  chest-walls,  a  splashing  sound  on  succussion,  and  metallic 
tinkling  had  made  it  manifest  that  a  communication  existed 
between  the  bronchi  and  the  cavity  of  the  pleura. 

In  practice  it  is  often  important  to  discriminate  between  pleuritic 
effusion  and  pneumonic  consolidation;  therefore,  before  passing  on 
to  the  treatment  of  pleurisy,  I  will  endeavour  to  place  in  juxta- 

*  Sec  '  Hospital  Case-Book,'  xxxviii,  p.  178. 


position  the  principal  points  c 
disorders. 

Pleuritic  Effusion. 

History  and  general  symptoms. 
— Shivering  is  seldom  severe, 
and  often  absent.  The  attack 
commences  with  a  sharp,  catch- 
ing pain  in  the  side.  The  cough 
is  dry,  andrarelyfrequent;  some- 
times there  is  little  or  no  cough. 
There  is  seldom  much  burning 
heat  of  skin.  The  pulse  is  hard, 
and  the  ratio  naturally  subsist- 
ing between  the  pulse  and  the 
respiration  scarcely  ever  falls 
below  three  to  one.  The  patient 
lies  on  or  inclined  towards 
the  affected  side. 


Inspection  and  Mensuration. 
— The  chest  is  almost  motion- 
less over  the  seat  of  effusion, 
and  is  enlarged,  rounded,  and 
smooth;  the  ribs  are  widely 
separated,  the  intercostal  spaces 
are  more  or  less  obliterated,  and 
occasionally  the  integuments  arc 
oedematous.  Sometimes  there 
is  protrusion  of  the  hypochon- 
drium,  and  if  the  heart  be 
displaced,  as  it  often  is,  it  may 
be  seen  pulsating  out  of  its 
normal  position 
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distinction  between  these  two 

Pneumonic  Consolidation. 

History  and  general  symptoms. 
— Shivering,  usually  severe,  is 
almost  a  constant  precursor  of 
the  attack.  The  pain  is  not  so 
acute  as  in  pleurisy,  nor  does  it 
catch  the  breath  in  a  corre- 
sponding degree.  The  skin  is 
hot  and  burning.  The  cough, 
which  is  severe  and  frequent,  is 
accompanied  by  copious,  and 
often  rusty-coloui'ed  expectora- 
tion. The  pulse  may  be  full, 
but  is  frequently  soft ;  rarely 
hard,  as  in  pleurisy;  and  the 
ratio  subsisting  between  the 
pulse  and  the  respiration  often 
falls  to  two  to  one.  The  pa- 
tient lies  indifferently  on  either 
side. 

Inspection  and  Mensuration. 
— There  is  somewhat  diminished 
mobility  of  the  affected  side;  but 
its  dimensions  and  appearance, 
the  state  of  the  intercostal 
spaces,  and  the  position  of  the 
heart  remain  unaltered. 


Pleurisy. 

Pleuritic  Effusion.  Pneumonic  Consolidation. 

Palpation.  — Vocal  vibration  Palpation.—Voc&l  fremitus  is 
is  imperceptible  on  the  walls  of  increased,  except  when  the  fee- 
the  chest",  except  at  the  root  of  the  bleness  or  high  pitch  of  the 
lung 


Friction  fremitus  is  some- 
times, though  rarely  perceptible. 


voice  renders  the  vibration  slight 
and  therefore  imperceptible  on 
either  side. 

Percussion. — Dulness  is  rarely 
so  intense  as  in  pleurisy ;  it  never 
extends  beyond  the  natural 
limits  of  the  lung,  and  is  not 
altered  in  position  by  change  in 


Percussion. — D  ulness  is  always 
intense,  often  extending  beyond 
the  middle  of  the  sternum;  some- 
times, but  not  invariably,  it  may 
be  altered  in  position  by  chang- 
ing the  posture  of  the  patient,  the  patient's  posture. 
Under  the  clavicle  percussion 
often  yields  a  clear  but  shallow 
l-esonance  ; .  it  shows  displace- 
ment of  the  viscera  by  eliciting 
their  characteristic  percussion 
sounds. 

Auscultation  informs  us  that 
the  respiratory  sound  and  the 
vocal  resonance  are  sometimes 
extremely  weak  and  distant, 
more  generally  altogether  ab- 
sent, except  at  the  root  of  the 
lung,  where  diffused  hollow 
breathing  and  obscure  bron- 
chophonic  or  segophonic  reson-  extending, 
ance  of  voice  may  be  heard. 
There  is  entire  absence  of  fine 
crepitation.  These  signs,  how- 
ever, may  be  modified  by  adhe- 
sion of  the  lung  to  the  walls 
of  the  chest. 


Auscultation  reveals  loud,  hol- 
low, tubular  breathing,  and  in- 
tense bronchophonic  resonance 
of  the  voice  over  that  portion  of 
the  chest  which  corresponds  to 
the  consolidated  lung,  and  fine 
crepitation  over  the  adjacent 
portions,  if  inflammation  is  still 


In  some  instances  dulness  on  percussion  occasioned  by  an  en- 
larged liver  or  spleen  has  been  mistaken  for  the  dulness  of  pleuritic 
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effusion,  but  ordinary  attention  to  the  general  symptoms  and 
physical  signs,  and  to  the  facts  referred  to  in  the  first  portion  of 
this  work,  relative  to  the  effect  of  full  inspiration  in  increasing  the 
area  of  vocal  fremitus  and  of  clear  resonance  on  percussion,  will 
enable  the  careful  practitioner  to  distinguish  the  dulness  thus  caused 
from  that  which  is  produced  by  pleuritic  effusion,  and  which,  as 
already  stated,  is  not  affected  by  respiration.  Dulness  referable  to 
simple  hydrothorax,  intrathoracic  tumors,  and  tuberculous  or  other 
infiltration  of  the  lung,  will  be  discussed  in  connection  with  those 
several  diseases. 

With  ordinary  care  it  is  impossible  to  confound  the  pain  in  the 
side  and  the  short,  interrupted  breathing  which  result  from 
pleurisy  with  the  symptoms  occasioned  by  pleurodynia,  intercostal 
neuralgia,  and  other  affections  of  the  thoracic  parietes.  Never- 
theless, such  a  mistake  has  been  often  made  by  practitioners  who, 
in  full  reliance  on  general  symptoms,  have  neglected  to  appeal  to 
physical  signs;  and  it  may  be  advisable,  therefore,  to  point  out  the 
characteristic  marks  of  the  several  disorders. 

The  pain  of  pleurodynia,  or  rheumatism  in  the  walls  of  the  chest, 
though  often  undistinguishable  in  other  respects  from  the  pain  of 
pleurisy,  may  be  recognised  by  the  fact  that  it  is  affected  to  a  far 
greater  degree  than  the  pain  of  pleurisy  by  pressure  on  the  ribs 
and  by  movement  of  the  trunk  and  arm.  If  this  be  not  sufficient 
to  establish  its  true  character,  the  absence  of  fever  and  of  the 
physical  signs  of  pleurisy  will  usually  serve  to  clear  up  the  mystery. 
The  only  cases  in  which  any  doubt  can  be  entertained  are  those  in 
which  the  patient  is  seen  soon  after  the  accession  of  pain,  and  in 
which  the  pain  coexists  with  bronchitis,  accompanied  by  febrile 
action.  Even  here  the  delay  of  a  few  hours  will  serve  to  set  the 
question  at  rest,  inasmuch  as  it  will  admit  of  pleuritic  exudation, 
and  the  consequent  production  of  percussion  dulness,  pleuritic 
friction  sound,  and  ajgophonic  resonance  of  the  voice. 

The  pain  of  intercostal  neuralgia  may  be  recognised  by  its 
paroxysmal  character,  and  by  its  following  the  course  of  the  affected 
nerve.  Like  pleurodynia,  it  simulates  pleurisy,  in  so  far  that  it 
gives  rise  to  diminished  freedom  in  the  respiratory  movements  on 
the  affected  side,  and  to  weak  respiration,  with  jerking  irregularity 
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in  its  rhythm ;  hut,  like  pleurodynia,  it  is  distinguishable  from 
pleurisy  by  the  absence  of  percussion  dulness,  friction  sound, 
aegophony,  and  other  characteristic  physical  signs  of  that  disease. 

Having,  then,  determined  that  the  patient  is  indeed  suffering  from 
pleurisy,  what  measures  does  it  behove  us  to  adopt  for  his  relief? 

If  we  see  him  in  the  stage  of  hypersemia  or  congestion — in  other 
words,  in  the  first  stage  of  the  disease — the  question  of  practising 
venesection  may  be  fairly  entertained,  provided  only  that  he  be  of 
sound  constitution  and  that  his  strength  be  good,  and  his  symptoms 
of  a  sthenic  character.  In  most  cases  bloodletting  is  unnecessary, 
but  in  some,  in  which  the  stitch  in  the  side  is  severe  and  the  pulse 
hard,  it  unquestionably  proves  serviceable  if  it  be  not  carried  be- 
yond the  amount  required  by  the  exigencies  of  the  case.  The  points 
to  be  attained  are,  relief  of  pain,  and  moderation  in  the  force  and 
frequency  of  the  pulse.  The  dangers  to  be  avoided  are,  constitu- 
tional depression, — which  so  often  leads  to  the  production  of  sup- 
purative instead  of  adhesive  inflammation, — and  anaemia,  with  its 
consequent  protracted  convalesence.  The  best  method  of  making 
sure  of  the  former  without  running  undue  risk  of  the  latter  is,  to 
bleed  the  patient  in  an  upright  posture,  and  allow  blood  to  flow 
in  a  full  stream  until  he  can  take  a  deep  breath  freely,  or  else  feels 
faint  and  exhausted.  In  an  adult  of  ordinary  vigour,  the  subject 
of  acute  pleurisy,  the  loss  of  from  ten  to  twenty  ounces  of  blood 
will  usually  suffice  to  produce  one  or  other  of  these  results,  and  a 
repetition  of  the  bleeding  will  not  be  needed.  If  the  pain  con- 
tinue, or  the  urgency  of  the  symptoms  be  such  that  a  further  loss  of 
blood  is  considered  desirable,  local  depletion  is  usually  preferable  to 
venesection.  Leeches  should  be  applied  to  the  painful  side ;  and 
when  they  have  done  their  duty,  the  leech-bites  should  be  covered 
with  a  bread-and-water  poultice,  which  effects  the  double  object  of 
fomenting  the  seat  of  pain  and  promoting  the  bleeding.  Some 
persons  recommend  the  employment  of  cupping  in  preference  to 
leeches ;  but,  on  practical  as  well  as  on  theoretical  grounds,  I 
would  strongly  urge  the  application  of  leeches.  The  inflamed 
membrane  lies  so  superficially,  that  leeches  are  quite  efficient  in 
their  action,  and  do  their  work  without  giving  pain  or  uneasiness 
to  the  patient  j  whereas  cupping  over  the  painful  part  is  often  a 
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severe  infliction,  and  not  only  aggravates  existing  pain,  but  in 
some  instances,  I  believe,  aggravates  the  mischief  it  is  intended  to 
remove.  Certain  it  is  that  on  several  occasions  I  have  seen  pain 
in  the  side  increase  after  the  use  of  the  cupping  glasses — an  event 
which  has  never  occurred  after  the  application  of  leeches  j  and  my 
firm  conviction  is,  that  leeches  are  as  much  preferable  to  cupping 
in  the  treatment  of  a  superficial  disease  like  pleurisy,  as  cupping 
is  to  leeches  in  the  treatment  of  deep-seated  mischief  like  pneu- 
monia. If  it  be  deemed  necessary  to  employ  bloodletting  and  the 
attack  of  pleurisy  be  not  very  severe,  leeches  may  be  employed  at 
the  very  outset,  to  the  exclusion  of  general  venesection. 

Following  on,  and  in  aid  of  bloodletting,  it  is  generally  expe- 
dient to  administer  a  brisk  purgative;  but  when  once  the  bowels 
have  been  freely  relieved,  nothing  proves  so  serviceable  as  mercury 
in  small  doses  combined  with  opium.    Tartar  emetic,  which  is 
invaluable  when  the  substance   of  the  lung   is  inflamed,  has 
little  or  no  control  over  the  course  of  pleurisy ;  whereas  mercury 
combined  with  opium  exercises  a  markedly  beneficial  influence. 
It  appears  not  only  to  check  the  effusion  of  inflammatory  products, 
but  to  promote  their  absorption.    The  system,  however,  must  be 
brought  under  its  influence  before  these  effects  are  fully  developed, 
and  therefore  its  administration  should  be  commenced  from  the 
first,  with  a  view  to  obtain  its  constitutional  action  as  speedily  as 
possible.    The  common  practice  is  to  give  two  or  three  grains  of 
calomel  every  three  hours,  in  combination  with  a  sixth  or  a 
quarter  of  a  grain  of  opium,  and  to  continue  its  exhibition  until  the 
mouth  is  affected.    But  I  believe  that  more  immediate  and  more 
satisfactory  results  may  be  arrived  at  by  applying  mercury  exter- 
nally, and  making  larger  use  of  opium  internally.    My  usual 
practice  is  to  give  half-grain  or  grain  doses  of  opium  every  three 
or  four  hours,  in  combination  with  a  grain  of  calomel  and  half  a 
grain  of  digitalis,  and  to  have  the  whole  side  covered  with  a  piece 
of  linen  spread  with  mercurial  ointment.    Over  this  is  placed  a 
poultice  covered  with  oiled  silk.    In  this  way  the  action  of  the 
mercury  is  induced  more  rapidly,  and  apparently  with  greater 
rel.ef  to  the  symptoms,  and  less  subsequent  distress  to  the  patient 
than  when  the  drug  is  taken  wholly  or  principally  by  the  mouth' 
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Of  course  the  patient  must  be  carefully  watched,  and  as  soon  as 
the  slightest  symptom  of  ptyalism  is  induced,  the  ointment  must 
be  omitted,  and  the  internal  administration  of  calomel  suspended, 
or  the  quantity  of  the  drug  or  the  frequency  of  its  repetition  dimi- 
nished ;  the  object  being  to  obtain  its  constitutional  effect  without 
aggravating  the  patient's  sufferings  by  salivation. 

But  though  the  mercury  be  omitted,  the  use  of  opium  and 
digitalis  should  be  continued,  and  with  them  may  be  combined 
two  grains  of  squills,  which  acts  beneficially  as  a  diuretic.  If  fever 
runs  high,  and  the  urine  is  loaded,  an  ammoniated  saline  draught, 
with  the  addition  of  a  few  grains  of  the  carbonate  and  acetate  of 
potash,  is  not  only  grateful  to  the  patient,  but  assists  in  maintain- 
ing the  action  of  the  skin  and  kidneys ;  and  if  the  tension  of 
the  system  is  great  and  the  skin  proves  inactive,  a  small  dose  of 
tartar  emetic  may  be  advantageously  added,  either  to  the  pills  or 
the  mixture.  If  pneumonia  coexists  with  pleurisy,  the  adminis- 
tration of  tartar  emetic  will  be  urgently  required.  Meanwhile 
turpentine  stupes  should  be  applied  to  the  chest ;  and  when  they 
can  be  borne  no  longer,  the  whole  of  the  affected  side  should  be 
kept  encased  in  a  jacket-poultice  covered  with  oiled  silk,  or  in 
a  piece  of  spongio-piline  wetted  with  hot  water  and  sprinkled 
with  laudanum.  Such  appliances,  I  am  satisfied,  do  something 
more  than  assuage  pain  and  afford  comfort  to  the  patient ;  they 
contribute  largely  to  relieve  local  congestion  and  maintain  the 
circulation  in  the  tissues,  and  so  much  relief  is  often  observed  to 
follow  their  use  that  it  is  difficult  to  conceive  that  they  can  do 
otherwise  than  operate  in  arresting  or  modifying  the  course  of 
the  disease. 

Some  persons  recommend  the  application  of  blisters  to  the  seat 
of  pain,  and  urge  their  employment  not  only  as  the  most  effectual 
method  of  producing  counter-irritation,  but  as  affording  an 
absorbent  surface  to  which  mercurial  ointment  can  be  advantage- 
ously applied.  Experience,  however,  induces  me  to  agree  with 
Sir  Thomas  Watson  and  others  in  recommending  that  vesication  be 
not  employed  during  the  active  stage  of  the  disease,  or  that,  if  em- 
ployed, the  blister  be  not  placed  over  the  seat  of  pain.  The  close 
proximity  of  a  blister  to  any  part  where  pain  is  most  acute,  and 
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where  intense  inflammation  is  going  on,  is  calculated  to  increase  the 
local  irritation  ;  and  in  several  instances  which  have  come  under  my 
notice  the  sudden  disappearance  of  pleuritic  friction  coincidental^ 
with  the  occurrence  of  percussion  dulness,  has  told,  in  terms  not 
easily  to  be  mistaken,  the  mischief  which  a  blister  so  applied  has 
occasioned.    The  same  objection  cannot  be  urged  against  blisters 
applied  at  a  distance  from  the  affected  part;  but  even  in  this  way, 
they  afford  little  benefit  during  the  more  active  stage  of  the  dis- 
order.   They  do  not  appear  to  check  the  morbid  action,  and  the 
vesication  which  they  produce  may  prevent  their  employment  at  a 
later  period  when  their  influence  may  be  needed.    Indeed,  their 
curative  action  is  not  displayed  until  the  pain  in  the  side  and  the 
fever  are  subsiding,  or,  in  other  words,  until  the  first  activity  of 
the  disease  is  overpast,  and  the  patient  is  suffering  principally 
from  the  accumulation  of  fluid  in  the  pleural  sac.    Then  they 
prove  our  most  valuable  allies,  and  operate  probably  by  disgorging 
the  vessels  and  stimulating  absorption.    Certain  it  is  that,  when 
they  are  thus  employed,  any  lingering  pain  yields  rapidly  to  their 
influence,  and  percussion  and  auscultation  often  mark  the  rapid 
disappearance  of  effusion. 

Sometimes,  however,  effusion  continues  to  take  place  in  spite  of 
bhsters  and  mercurials,  and  sometimes  even  when  the  progress  of 
effusion  is  checked  the  treatment  fails  -in  producing  absorption  of 
the  fluid  already  effused ,  in  short,  the  case  passes  into  a  chronic 
stage.  Under  these  circumstances,  tartar  emetic  ointment,  croton  oil 
Imiments,  moxas,  setons,  issues,  and  even  the  actual  cautery,  have 
been  had  recourse  to  by  certain  practitioners.    But  I  cannot  help 
regarding  most  of  these  applications  as  little  less  than  barbarous 
engines  of  scientific  torture.    When  blisters  fail,  the  other  agents 
are  seldom  of  any  service,  and  they  are  always  productive  of  need- 
leas  sufenng.    But  much  good  may  be  effected  by  a  different  plan 
of  tr  atment     Hitherto  inflammatory  fever  and  pain  have  pre- 
vailed, and  the  diet  has  been  necessarily  somewhat  low;  but  the 
case  is  ate^  now  that  the  symptom8  of  ^  . 

«*»  ed     If  the  patient,  at  this  stage,  be  kept  too  low,  or  b 

it'Tj  tTi  °nIy  b6  irai,0SSib,C  t0  hldllCC  ^°rp- 
fon  of  the  fluul,  but  there  will  be  great  danger  of  its  becomin, 
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sero-purulent  in  character.    A  more  generous  diet  must  therefore 
he  given,  and  the  general  health  sustained  hy  quinine  and  other 
tonics.    Meanwhile  it  is  expedient  to  make  full  and  steady  trial  of 
diuretics  and  ahsorhents.    Even  when  a  succession  of  blisters  has 
failed  in  relieving  the  patient,  ioduretted  ointments,  or  ioduretted 
lotions  kept  constantly  applied  to  the  whole  surface  of  the  affected 
side,*  hacked  by  the  internal  administration  of  cinchona  with  tinc- 
ture of  iodine,  iodide  of  potassium,  and  small  doses  of  bichloride  of 
mercury,  nitre,  acetate  of  potash,  squills,  digitalis,  and  cantharides, 
have  sometimes  effected  the  desired  object.t    The  fluid  has  been 
gradually  reabsorbed  and  recovery  has  ensued.    Case  after  case 
has  come  under  my  observation  in  which  this  treatment,  steadily 
pursued,  has  produced  the  most  satisfactory  results;  and  I  am 
inclined  to  think  that,  in  many  instances,  the  unfavourable  issue  of 
pleurisy  in  its  chronic  stage  is  attributable  to  a  want  of  tone  in  the 
system,  caused  by  injudicious  treatment.    The  patient  is  kept  too 
low  or  is  overmuch  purged,  or  in  some  other  way  is  unduly 
depressed,  so  that  the  reparative  power  is  not  duly  exercised.  In 
several  instances,  both  in  this  country  and  in  the  Hotel-Dieu  at 
Paris,  I  have  seen  patients  progressing  favourably  until  some 
lowering  treatment  has  been  had  recourse  to,  and  from  that  time 
the  symptoms  have  put  on  an  untoward  aspect.    Therefore,  it  is 
not  without  sufficient  reason  that  I  urge  the  necessity  of  a 
senerous  diet  and  tonic  medicines  in  aid  of  any  diuretics  and 
absorbents  which  may  be  employed  in  the  chronic  stage  of  pleurisy. 

But  if  all  ordinary  means  fail,  and  the  pleura  continues  distended 
with  fluid,  so  that  the  breathing  is  seriously  oppressed,  the  general 

*  Subjoined  are  formulas  I  often  employ : 

p,    Hyd.  Bicliloridi,  gr.  iv  j 
Tr.  Iodi.,  5vj—  Sj ; 
Glycerini,  Jiij ; 

Aqua?  destillatse,  givss.    Ft.  Lotio. 
£    Hyd.  Bichloridi,  gr.  iv-v.  9=    Hyd.  Bichlor.,  gr.  iv-v ; 

Ung.  Iodl.  co.,  5iv— vj  ;  Potassii  Iodidi,  5ij ; 

Adipis,  5iv— Si.    Ft.  ung.         or,  Aqua?  destillataj,  qs.  at  solventur, 

Hyd.  Bichlor.  et  Potassii  lod. 
Adipis,  Ji.    Ft.  ung. 
t  A  favourite  diuretic  is  one  contained  in  the  Pharmacopoeia  of  St.  George's  Ho*. 
pitaL    It  is  a  pill  composed  of  digitalis,  squills,  and  the  pil.  Hydrargyri. 
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health  undermined,  and  life  jeopardised,  a  question  arises  as  to  the 
propriety  of  relieving  the  patient  by  tapping,  or,  in  other  words,  by 
puncturing  the  chest  and  letting  out  the  fluid.  The  operation 
itself  is  simple  enough,  and  neither  difficult  of  performance  nor 
formidable  iu  its  immediate  results.  Therefore,  the  sole  question 
to  be  decided  is  as  to  the  propriety  of  having  recourse  to  its  aid. 

Some  persons  have  advocated  the  practice  of  tapping  the  chest 
even  during  the  acute  stage  of  the  disorder,  on  the  ground  that  if 
accumulation  of  flnid  in  the  pleura  is  prevented,  compression  of  the 
lung,  and  the  various  evils  connected  therewith,  will  also  be 
obviated.    But  theoretical  considerations  are  decidedly  opposed  to 
puncturing  the  chest,  and  admitting  air  to  the  inflamed  pleural 
membrane ;  and  practice  justifies  the  doubts  which  theory  suggests 
as  to  the  expediency  of  so  doing.    On  the  one  hand,  it  has  shown 
that  the  admission  of  air  into  an  inflamed  serous  cavity  is  apt  to  be 
followed  by  suppurative  inflammation,  even  when  the  effused 
matters  had  previously  consisted  of  mere  lymph  and  serum ;  and 
that  fatal  results  very  commonly  ensue  under  these  circumstances  ■* 
on  the  other,  it  has  proved  that  the  mortality  from  idiopathic 
pleurisy  is  very  small,  and  that,  however  extensive  the  mischief  in 
the  plenra,  and  however  profuse  the  fluid  effused,  it  mav  be  gene 
rally  got  rid  of  by  the  influence  of  remedies  as  soon  as  active 
inflammation  has  been  subdued.    Indeed,  it  may  be  taken  as 
thoroughly  established  that,  during  the  acute  stage  of  the  idio- 
pathic disorder,  the  operation  of  tapping  is  not  curative  in  its 
action,  and  is  almost  certainly  productive  of  mischief,  and  that  it 
is  only  when  pleurisy  is  associated  with  organic  disease  of  the 
lungs,  or  with  inflammation  of  the  opposite  lung,  that  we  are 
jus  fafied  m  entertaining  the  question  of  its  performance  in  the 
early  stage  of  the  disorder.    In  some  such  cases,  where  death 
appeared  irnmmcnt  from  suffocation,  it  has  afforded  temporary 
relief  and  ha.  prolonged  life,  and,  therefore,  as  a  last  resource 
ruay  be  resorted  to  under  the  circumstances  mentioned.    But  I 
must  not  be  regarded  as  a  curative  agent-it  is  simply  palliative- 
a  mere  expedient  for  giving  temporary  relief;  and,  even  in  this 
vew,  it  often  fails;  for,  although  in  a  few  instances  it  has  afforded 

*  '  S4«IiIIot  do  l'Kinpyf-mo,'  p.  127. 
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the  patient  a  respite,  it  has  much  more  frequently  done  little  else 
than  complicate  his  disorder,  and  lessen  his  chances  of  even 
imperfect  recovery. 

But  the  question  assumes  a  very  different  aspect  when  the 
operation  is  proposed  as  a  means  of  relieving  a  chest  in  which 
active  inflammation  no  longer  exists,  but  which,  nevertheless,  is 
distended  with  fluid  which  remedies  have  failed  to  get  rid  of.  In 
many  of  these  cases,  the  fluid  in  the  pleura  interferes  with  the 
vital  functions,  and  jeopardises  the  patient's  life;  and  we  must 
interfere  if  life  is  to  be  prolonged.    It  matters  not  whether  the 
disease  commenced  originally  in  an  acute  or  in  a  chronic  form ;  in 
other  words,  whether  it  has  reached  its  present  point  rapidly  or 
slowly ;  our  duty  is  to  obviate  the  tendency  to  death  which  the 
retention  of  the  fluid  in  the  chest  occasions.    The  only  questions 
which  can  arise  are,  as  to  the  precise  moment  when  the  operation 
should  be  performed,  and  as  to  the  mode  of  its  performance,  and 
the  spot  at  which  the  opening  should  be  made. 

The  first  question  is  one  on  which  a  variety  of  views  have  been 
entertained,  and  on  which,  nevertheless,  it  is  difficult  to  conceive 
how  any  difference  of  opinion  can  have  existed.    Some  persons 
have  advocated  the  performance  of  the  operation  even  during  the 
acute  stage  of  the  disorder;  others  have  insisted  on  the  propriety 
of  postponing  it  until  a  very  advanced  period  of  the  attack ;  some 
have  been  unwilling  to  recommend  it  under  any  circumstances ; 
whilst  others,  fixing  arbitrarily  upon  the  fifteenth,  or  some  other 
given  day,  of  the  disorder,  have  asserted  that  it  may  be  under- 
taken on  or  after  that  day,  but  not  until  that  day  has  arrived. 
Few  arguments  are  required  to  refute  each  of  these  doctrines. 
The  first  is  the  only  one  which  requires  serious  consideration, 
and  that  has  been  already  disposed  of.    The  objections  to  the 
others  are  obvious  and  unanswerable.    A  refusal  to  operate  under 
any  circumstances,  could  not  be  maintained  in  the  present  day 
in  the  face  of  the  numerous  recoveries  which  have  taken  place 
after  all  hope  of  amendment,  except  through  the  medium  of  the 
operation,  has  been  necessarily  abandoned;   and  it  needs  no 
special  experience  of  pleurisy,  to  understand,  that  the  indications 
for  the  operation  must  be  as  marked  in  one  case  at  the  end  of  a 
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fortnight,  as  they  are  in  another  after  the  lapse  of  a  month.  And 
with  regard  to  the  proposition  for  postponing  the  operation  until  a 
very  late  period  of  the  attack,  observation  has  long  since  furnished 
materials  for  an  opinion  adverse  to  that  practice.    Worn  out  and 
exhausted  by  the  long-continued  irritation  in  his  chest,  and  by  the 
oppression  of  the  breathing,  resulting  from  the  large  accumulation 
of  flmd  in  the  pleura,  the  patient  is  ill  able  to  bear  the  operation, 
or  to  withstand  the  drain  which  subsequently  ensues ;  while  the 
lung,  bound  down  and  compressed  by  false  membranes  which  have 
gradually  become  thicker  and  firmer,  is  irretrievably  damaged  for 
all  purposes  of  respiration,  and  is  incapable  of  re-expanding  when 
the  fluid  is  withdrawn.    The  result  is  just  what  might  have  been 
anticipated,  namely,  that  the  operation  performed  under  these 
circumstances  is  commonly  followed  by  fatal  consequences,  and 
that,  even  when  recovery  does  take  place,  great  and  permanent 
distortion  of  the  chest  ensues. 

The  only  practical  tests  as  to  when  the  operation  should  be  had 
recourse  to  are  the  condition  of  the  patient's  health  and  respira- 
tion and  the  absorption  or  non-absorption  of  the  effused  fluid 
As  Jong  as  the  breathing  is  not  seriously  embarrassed,  and  the 
general  health  does  not  decline,  so  long  we  are  jusiified  in  making 
full  trial  of  our  remedies,  in  the  hope  that  absorption  of  the  fluid 
may  be  brought  about.    But,  as  soon  as  distress  of  breathing  or 
Jn  idity  and  anxiety  of  the  countenance  denotes  serious  interference 
wxtb  the  functions  of  life,  delay  is  no  longer  justifiable ;  it  becomes 
our  duty  at  once  to  give  our  patient  the  chance  which  the  operation 
fiords.    Even  m  the  absence  of  any  obvious  oppression  of  the 
breathing,  if  day  by  day  we  note  failure  of  the  health  and  strength 
and  are  not  encouraged  by  the  results  of  auscultation  and  per- 
cuss^ to  beheye  that  absorption  is  taking  place,  we  are  bounS  to 
-ten  to  his  relief,  and  perform  the  operation  of  tapping.  Som 
*m*  when  neither  deep  oppression  of  the  breathing  nor  rapidly 
feOmg  strength  proclaims  the  necessity  for  operative  interference 
the  gradually  mcreasing  size  of  the  chest,  or  the  evidence  of  no,/ 
absorption  of  the  fluid,  may  warrant  or  imperatively  call  for  the 
operat.cn , ;  but,  in  this  latter  case,  the  indications  as  to  the  precis 
moment  for  *  performance  are  not  so  unequivocal  as  in  t he  2 
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former  instances.    Experience  has  proved,  that  by  steady  per- 
severance in  a  given  course  of  treatment,  the  fluid  is  sometimes 
absorbed  after  all  hope  of  getting  rid  of  it  by  natural  means  had 
been  almost  abandoned.    Therefore,  a  proportional  increase  of 
caution  should  be  observed  in  such  cases  before  the  operation  is 
undertaken.  Not  only  should  repeated  blisters  have  been  employed, 
and  mercurial  action  cautiously  induced,  but  the  patient's  strength 
should  have  been  thoroughly  upheld  by  a  generous  diet,  and  tonics 
should  have  been  administered  perseveringly  in  combination  with 
Iodine  and  other  diuretics  and  absorbents.    Even  if  no  evidence  of 
absorption  of  the  fluid  can  be  obtained  after  some  weeks'  trial  of  the 
remedies,  the  practitioner  should  still  hesitate  to  perform  the  opera- 
tion if  the  general  health  is  not  suffering,  and  the  respiration  is  not 
materially  oppressed.     In  this  condition  of  affairs,  he  may  feel 
doubtful  as  to  the  possibility  of  inducing  absorption ;  but  whatever 
doubts  he  may  entertain,  his  right  course  is,  not  to  have  immediate 
recourse  to  the  operation,  but  rather  to  make  a  tentative  ex- 
ploration of  the  chest  by  plunging  a  grooved  needle  into  the 
affected  side.    If  simple  serum  follows  its  introduction,  the  needle 
may  be  at  once  withdrawn,  and  the  effect  of  remedies  tried  for  a 
further  period;  for  the  operation  should  not  be  undertaken  until  it 
becomes  apparent  that  it  is  impossible  to  get  rid  of  the  effused  fluid 
by  natural  means  ;  whereas,  if  the  fluid  appears  to  be  pus,  the  chest 
should  be  tapped  without  delay.  Every  day  which  is  suffered  to  pass 
after  pus  has  been  ascertained  to  exist  in  the  pleura  must  neces- 
sarily expose  the  patient  to  risk  by  lessening  his  rallying  powers, 
and  increasing  the  impediments  to  the  re-expansion  of  the  lung. 

I  have  hitherto  made  only  slight  allusion  to  the  oft-mooted 
question  as  to  whether  the  propriety  of  performing  the  operation 
can  be  effected  by  the  serous  character  of  the  fluid  to  be  removed. 
But,  after  what  has  been  already  insisted  on,  it  is  only  necessary 
to  repeat  that  the  state  of  the  patient's  health  and  respiration,  and 
the  absorption  or  non- absorption  of  the  effused  fluid,  are  the  only- 
points  which  must  be  allowed  to  guide  the  physician's  practice. 
The  precise  character  of  the  fluid  may  influence  his  opinion  as  to 
the  prognosis  of  the  case,  but  it  cannot  militate  against  the  propriety 
of  the  operation.    If  the  fluid  be  pus,  it  is  manifest  that  the 
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operation  should  not  be  delayed,  whatever  the  condition  of  the 
patient  may  be ;  and  if  the  fluid  be  only  serum,  the  operation  is 
not  the  less  expedient  and  necessary  if  the  functions  of  life  are 
seriously  interfered  with.  The  utmost  that  can  be  said  in  such  a 
case  is,  that  if  the  general  health  be  not  declining,  other  remedies 
should  be  fairly  and  perseveringly  tried  before  recourse  is  had  to 
the  operation. 

The  introduction  of  a  grooved  needle  into  the  suspected  side, 
which  was  originally  suggested  by  the  late  Dr.  Thomas  Davies,  is 
at  all  times  desirable  as  preliminary  to  the  operation  of  tapping. 
Not  only  does  it  serve  to  corroborate  our  diagnosis  and  enable  us 
to  determine  with  certainty  the  existence  of  pleuritic  effusion,  but 
it  also  informs  us  of  its  character.    If  the  fluid  be  serous,  it  will 
flow  along  the  groove  of  the  needle,  and  trickle  down  the  patient's 
side;  if  it  be  puriform,  it  will  not  flow  so  freely,  and  probably  not 
a  single  drop  will  escape  until  the  needle  is  withdrawn,  and  then  a 
drop  will  make  its  appearance  at  the  external  orifice;  or  possibly 
none  may  be  seen  at  the  external  orifice,  but  a  small  quantity  may 
be  visible  in  the  groove  of  the  needle.   If  no  fluid  escapes,  and  the 
groove  of  the  needle  is  found  not  to  contain  pus,  the  practitioner 
will  be  made  aware  that  no  fluid  is  collected  at  the  spot  where  he 
had  imagined  it  to  exist,  and  where,  accordingly,  he  had  intro- 
duced the  needle.    In  this  case  he  will  have  the  satisfaction  of 
feeling  that  the  puncture  has  given  little  pain,  and  has  done  no 
harm  to  the  patient,  whilst  it  has  been  the  means  of  preventing  the 
introduction  of  the  trochar  or  a  lancet  at  a  spot  where  its  intro- 
duction might  have  been  followed  by  dangerous  consequences. 
But,  although  no  evidence  of  effusion  may  have  been  obtained  by 
the  needle,  the  practitioner  may  feel  convinced  that  fluid  is 
contained  in  the  pleural  cavity,  and  that  the  existence  of  old 
adhesions  of  the  pleura,  or  the  presence  of  a  thick  coating  of 
coagulablc  lymph  at  the  spot  where  the  needle  was  introduced,  has 
alone  prevented  his  obtaining  evidence  of  the  fact.    In  this  case 
so  harmless  is  the  puncture  of  the  needle,  that  he  may  venture  to 
make  a  tentative  exploration  at  another  part  of  the  chest,  and  if 
care  be  taken  to  employ  a  sharp  needle,  which  shall  penetrate  the 
coating  of  lymph  instead  of  driving  it  before  it,  he  can  hardly  fail 
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to  succeed  in  his  object.  If  then,  on  taking  all  necessary  pre- 
cautions, he  fails  in  the  second  attempt  to  obtain  proof  of  the 
presence  of  fluid,  he  will  have  reason  to  doubt  the  accuracy  of  his 
diagnosis,  and  may  congratulate  himself  that  by  adopting  the 
simple  precaution  of  using  the  grooved  needle,  he  has  been  saved 
from  the  dangerous  error,  to  which  his  mistaken  diagnosis  would 
have  led  him,  of  tapping  a  chest  in  which  no  fluid  existed. 

Having  satisfied  himself,  by  careful  examination,  that  the  pleural 
cavity  contains  fluid,  and  that  remedies  are  powerless  to  induce  its 
absorption,  and  having  had  his  views  as  to  the  existence  of  liquid 
corroborated  by  the  introduction  of  a  grooved  needle,  the  prac- 
titioner, without  further  delay,  should  perform  the  operation  of 
tapping.  But  how  should  he  proceed  in  the  matter?  What 
instrument  should  be  employed?  Should  any  precautions  be 
taken  to  prevent  the  entrance  of  air  into  the  pleura?  "Where 
should  the  opening  be  made  ?  Should  all  the  liquid  be  let  out  at 
once  ?  Should  the  wound  be  kept  open  or  healed  up  ?  These  are 
questions  which  force  themselves  on  his  attention,  and  ought  to  be 
solved  before  the  operation  is  attempted. 

The  choice  of  an  instrument  must  be  regulated,  in  some  measure, 
by  the  view  which  is  entertained  respecting  the  importance  of 
preventing  the  entrance  of  air  into  the  pleura.  Some  persons  have 
laid  great  stress  upon  the  non-admission  of  air  as  an  element  of 
success  in  puncture  of  the  chest,  and  have  suggested  the  use  of 
canulse,  with  valves  and  stop-cocks,  as  preventive  of  pneumothorax. 
Some  of  these  instruments  are  very  ingenious,  and  are  calculated, 
as  far  as  possible,  to  effect  the  object  for  which  they  were  designed. 
But,  in  truth,  they  are  found  to  be  practically  inoperative ;  for  it  is 
impossible  to  draw  off  any  large  quantity  of  liquid  from  the  chest 
without  admitting  air  into  the  pleura.  The  lung  is  seldom  able  to 
expand  freely  at  once ;  and  as  the  chest-walls  will  not  yield  beyond 
a  certain  point,  air  must  be  allowed  to  find  ingress  into  the  pleural 
cavity,  or  the  fluid  would  not  flow  out.  I  have  seen  two  of  the 
most  perfect  of  these  stop-cock  instruments  employed  ;  and  so  long 
as  precautions  were  taken  to  exclude  air  from  the  pleura,  so  long 
they  failed  to  draw  off  more  than  a  few  ounces  of  the  fluid  ; 
directly  air  was  admitted,  the  liquid  flowed  through  them  freely. 
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Therefore,  however  desirable  it  may  be,  theoretically,  to  exclude  air 
from  the  pleura,  it  is  practically  impossible  to  do  so  if  we  wish  to 
relieve  our  patient.    Fortunately  in  this  advanced  stage  of  the 
complaint  when  acute  inflammatory  action  has  subsided,  the 
admission  of  air  is  not  a  matter  of  so  much  importance  as  theo- 
retical considerations  have  appeared  to  some  persons  to  suggest. 
It  does  not  necessarily  re-excite  acute  inflammation  of  the  pleura, 
neither  does  it  necessarily  induce  suppuration  in  a  pleura  already 
inflamed.    This  has  been  proved  in  many  cases  in  which  serous 
fluid  has  been  drawn  off  by  the  canula  without  the  subsequent 
occurrence  of  suppuration.    Again,  the  existence  of  air  in  the 
pleura  is  not  found  to  interfere  with  the  re- expansion  of  the  lung, 
in  the  cases  now  under  discussion.   The  lung  is  already  compressed 
by  the  fluid,  and  in  most  cases  is  slow  in  regaining  its  due 
expansion  j  and,  as  air  is  rapidly  absorbed  from  the  pleural  cavity, 
its  temporary  admission  is  of  little  moment.    I  have  known  all 
traces  of  pneumothorax  disappear  within  five  days  after  the  opera- 
tion— a  period  within  which  it  is  improbable  that  the  lung  would 
have  expanded  fully  even  if  no  air  had  been  admitted.  Neverthe- 
less, as  the  presence  of  air  in  the  pleura  is  an  abnormal  condition, 
and  is  certainly  conducive  to  suppurative  inflammation,  every 
precaution  should  be  taken  to  prevent  its  admission,  when  the 
grooved  needle  has  shown  that  the  effused  liquid  is  serous  in 
character.    In  these  cases  probably  the  pleuritic  inflammation  has 
been  less  acute  and  not  accompanied  by  the  outpouring  of  so  much 
lymph  as  in  those  in  which  the  fluid  is  purulent,  and  the  lung 
therefore  being  less  bound  down  by  adhesions,  will  be  more 
capable  of  expanding  than  when  pus  is  present.    Under  these 
circumstances,  a  stop-cock  apparatus  should  be  employed,  and  the 
opening  in  the  chest  should  be  carefully  closed  as  soon  as  the 
instrument  is  withdrawn.    When,  on  the  contrary,  the  grooved 
needle  has  proved  the  existence  of  pus,  I  believe  that  the  admission 
of  air  is  not  of  the  slightest  importance ;  and  that,  even  if  it  were, 
the  patient  could  not  be  relieved  of  the  fluid  without  its  admission. 
In  this  instance,  therefore,  a  large  trochar,  or  even  a  lancet  or  a 
bistoury,  may  be  employed;  and,  unless  some  special  circumstances 
contra-indicatc  such  a  course,  the  wound  should  be  kept  open,  so 
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as  to  admit  of  a  constant  discharge  of  matter.  In  the  former  class 
of  cases,  if  the  patient  progresses  favourably,  no  further  operative 
interference  will  be  necessary.  But  if  shivering  occurs,  or  if  much 
constitutional  disturbance  arises,  the  fair  inference  is,  that  sup- 
puration has  commenced ;  and  an  appeal  should  again  be  made  to 
the  decision  of  a  grooved  needle.  If  this  shows  the  conclusion  to 
be  correct,  a  free  opening  should  be  made  at  once  into  the  pleura, 
just  as  in  those  cases  in  which  the  needle  from  the  first  revealed 
the  existence  of  pus. 

The  selection  of  the  spot  at  which  the  opening  is  to  be  made  is 
a  matter  of  some  importance,  and  demands  the  exercise  of  care 
and  discrimination.  Of  course,  if  the  fluid  has  already  begun  to 
point  externally,  and  has  occasioned  the  appearance  of  a  soft, 
elastic  tumour  on  the  chest-walls,  there  is  no  choice  as  to  where 
the  puncture  is  to  be  made,  for  nature  herself  has  determined  the 
question.  The  tumour  must  be  opened,  and  a  channel  thus 
afforded  for  the  egress  of  the  fluid.  But  in  most  instances  there  is 
nothing  of  this  sort  to  guide  us,  and  our  choice  of  a  spot  at  which 
to  introduce  the  trochar  must  be  regulated  by  other  considerations. 
The  object  to  be  attained  is,  to  provide  the  easiest  and  most 
thorough  vent  for  the  liquid,  without  endangering  the  patient's 
safety.  In  some  respects,  the  most  dependent  part  of  the  antero- 
lateral portion  of  the  chest  is  best  fitted  for  the  purpose ;  and  the 
sixth  intercostal  space,  a  little  in  front  of  the  digitations  of  the 
serratus  magnus  muscle,  is  the  spot  often  recommended.  But,  on 
making  a  puncture  so  low  in  the  chest,  some  risk  is  incurred  of 
perforating  the  diaphragm,  the  liver,  the  spleen,  and  other  of  the 
abdominal  viscera,  and  thus  causing  the  speedy  death  of  the 
patient.  This  is  no  fanciful  danger;  it  is  a  mischance  which  has 
occurred  on  more  than  one  occasion,*  aud  which  can  hardly  fail 
to  occur  if  the  diaphragm  has  been  pushed  upwarc4s  by  enlargement 
of  the  abdominal  organs.  Prudence,  therefore,  suggests  that  the 
opening  should  not  be  made  below  the  fifth  interspace — the  spot 
originally  suggested  by  Laennec — and  that  if,  on  examination,  the 
liver  or  spleen  appears  to  be  enlarged,  and  therefore  probably  has 
forced  the  diaphragm  high  up  in  the  chest,  the  puncture  should  be 
*  See  Watson,  loc.  cit.,  cel.  i,  vol.  ii,  p.  134. 
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made  in  the  fourth,  iustead  of  the  fifth  interspace.  In  a  case  of 
this  sort,  Laennec  transfixed  the  diaphragm  and  perforated  the 
liver  by  introducing  the  instrument  in  the  fifth  interspace ;  and  it 
is  well  known  that  an  enlarged  liver  or  spleen  will  sometimes  force 
itself  up  as  high  as  the  fifth  rib.  It  is  impossible,  therefore,  to  take 
too  much  care  in  examining  these  points  before  deciding  upon  the 
spot  for  the  operation ;  and  as,  when  the  fluid  points  spontane- 
ously, the  opening  commonly  occurs  high  up  in  the  chest,  there  is 
reason  to  believe,  as  suggested  by  Dr.  Stokes,  that  in  selecting  a 
somewhat  higher  level  at  which  to  make  the  opening,  we  should  be 
consulting  our  patient's  safety,  and  should  not  seriously  compromise 
his  chances  of  recovery. 

Another  necessary  precaution  is  to  determine  that  the  lung  is 
not  bound  down  by  adhesions  to  the  part  at  which  it  is  proposed  to 
introduce  the  trochar.  The  existence  of  any  respiratory  sound,  or 
of  vocal  resonance,  vocal  fremitus,  or  resonance  on  percussion,  is 
quite  sufficient  to  prove  that  the  lung  is  in  close  proximity  to  the 
chest-walls  at  that  particular  spot,  and  should  deter  us  from 
introducing  an  instrument  there.  So,  also,  in  regard  to  the 
impulse  of  the  heart,  felt  or  seen  at  any  spot.  Further,  it  is 
important  not  to  make  the  incision  too  near  the  margins  of  the 
ribs,  lest  the  branches  of  the  intercostal  arteries  be  wounded. 
Again,  considerable  oedema  of  the  integuments  oftentimes  exists, 
and  some  difficulty  may  occur  in  determining  the  precise  spot  at 
which  to  introduce  the  instrument.  This  may  be  overcome  by 
exerting  steady  and  continued  pressure,  which,  by  driving  the  fluid 
out  of  the  cellular  tissue  beneath  the  fingers,  discloses  the  ribs, 
and  enables  the  operator  to  exercise  his  discretion  in  the  matter. 

When  the  opening  has  been  made,  and  the  instrument  intro- 
duced into  the  pleural  cavity,  a  question  arises  as  to  whether  a 
portion  only  of  the  liquid  should  be  drawn  off,  or  whether  the 
pleural  sac  should  be  emptied  as  far  as  possible.  Some  persons 
have  maintained  the  propriety  of  the  former  mode  of  proceeding, 
and  have  adduced  a  variety  of  speculative  reasons  for  the  with- 
drawal of  the  liquid  in  successive  portions  j  whilst  others  have 
advocated  the  latter  method,  and  have  supported  their  views  by 
reference  to  practical  results.  In  certain  instances,  success  is  known 
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to  have  attended  both  modes  of  practice ;  but  the  weight  of  modern 
experience  is  greatly  in  favour  of  a  full  and  free  evacuation  of  the 
liquid,  which  affords  the  most  complete  and  immediate  relief.  The 
only  exceptions,  perhaps,  are  cases  in  which  the  fluid  has  been 
ascertained  to  be  serous,  and  those,  again,  in  which  the  withdrawal 
of  the  fluid,  whether  serum  or  pus,  occasions  faintness.  In  the 
former,  the  removal  of  a  small  quantity  of  the  liquid  may  relieve 
the  tension  of  the  vessels,  enable  the  process  of  absorption  to  take 
place,  and  render  further  operative  interference  unnecessary;  in 
the  latter,  the  suspension  of  the  operation  is  a  matter  of  necessity, 
and  not  of  choice,  and  the  operation  must  be  repeated  as  soon  as 
the  patient  is  in  a  condition  to  bear  it.  Some  persons  have 
proposed  to  make  sure  of  emptying  the  chest  by  forcibly  drawing 
off  the  fluid  which  accumulates  below  the  level  of  the  puncture. 
Laennec,  for  instance,  suggested  the  use  of  a  cupping-glass  for  the 
purpose ;  and  syringes,  syphons,  and  other  instruments  have  been 
proposed  by  others ;  but  common  sense  and  practical  observation 
are  alike  opposed  to  the  practice.  The  lung,  covered  as  it  is  with 
false  membrane,  cannot  expand  at  once  to  fill  up  the  space  occupied 
by  the  fluid,  and,  therefore,  if  the  liquid  be  withdrawn  by  artificial 
means,  it  must  be  replaced  by  air,  or  the  chest- walls  must  fall  in. 
In  either  case,  the  patient  would  not  be  in  a  better  position  than  he 
was  before  the  withdrawal  of  the  fluid;  whilst  the  operation  of 
removing  it  would  have  to  be  repeated  day  after  day,  as  fresh  pus 
is  secreted,  and  would,  necessarily,  be  attended  with  much  fatigue 
and  considerable  risk  to  the  patient.  With  the  existing  knowledge 
on  the  subject,  I  doubt  whether  any  one  would  recommend  the 
operation ;  my  own  feeling  is  strongly  opposed  to  it. 

A  plan,  however,  has  been  recently  proposed,  which  accomplishes 
much  the  same  object  by  natural  means,  and  seems  to  promise  very 
favourable  results.  I  allude  to  what  has  been  termed  the  system  of 
"  drainage."  With  a  view  to  carry  out  the  plan,  "  a  firm,  long  iron 
probe,  somewhat  bent,"  is  introduced  through  the  opening,  made 
in  the  usual  place,  as  above  described,  and  "is  then  directed 
towards  the  lower  and  back  part  of  the  pleural  cavity,  the  lower 
the  better.  If  the  end  of  the  probe  be  made  to  press  against  the 
side  of  the  thoracic  walls,  it  can  be  felt  from  the  outside,  through 
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the  intercostal  spaces ;  though,  perhaps,  obscurely,  owing  to  the 
thickness  and  toughness  of  the  false  membrane  within.   The  lowest 
and  most  appropriate  site  in  winch  the  probe  can  be  felt  having 
been  selected,  an  incision  is  made  upon  the  end  of  the  probe,  which 
is  then  brought  through  the  opening  thus  made.    A  strong  piece 
of  silk  thread  is  passed  into  the  eye  of  the  probe,  and  drawn 
through  the  two  openings,  and  the  drainage  tube — an  India-rubber 
tube,  perforated  at  frequent  intervals,  in  the  way  recommended  by 
Chassaignac  for  the  healing  of  sinuses — being  firmly  tied  to  one  end, 
is  then  drawn  through  by  means  of  the  silk ;  the  ends  of  the  tube 
are  tied  together,  and  the  operation  is  complete/'    The  benefits 
derivable  from  the  adoption  of  this  plan  are  said  to  be,  that  "  the 
openings  in  the  chest- walls  are  always  free;  the  matter  is  dis- 
charged drop  by  drop  as  it  forms,  so  that,  if  the  tube  be  suitably 
placed,  there  is  never  any  collection  of  pus  in  the  thorax ;  no  time 
is  given  for  decomposition,  and  the  pus,  therefore,  is  discharged  in 
a  healthy  and  pure  state."*  Now,  it  is  obvious,  from  this  descrip- 
tion of  the  operation,  that  it  involves  a  free  admission  of  air  into 
the  pleural  cavity,  and  therefore  that  it  is  not  admissible  in  cases  in 
which  the  effused  fluid  is  of  a  serous  character ;  but  it  is  feasible 
enough,  in  cases  of  empyema,  in  which,  as  before  stated,  the 
admission  of  air  is  not  productive  of  mischief.   In  some  of  these,  as 
Dr.  Goodfellow  has  shown,  it  may  lead  to  the  recovery  of  a  patient 
in  whom  a  single  opening  in  the  thoracic  walls  proves  an  inade- 
quate channel  for  the  escape  of  pus.    I  have  not  as  yet  had  an 
opportunity  of  trying  it;  but  the  objects  it  effects  are  so  tho- 
roughly in  accordance  with  my  own  views  as  to  what  is  desirable 
in  cases  of  empyema,  that  I  shall  certainly  recommend  its  adoption 
when  next  I  meet  with  a  patient  in  whom  operative  interference  is 
necessary. 

Before  quitting  the  subject  of  tapping,  it  may  be  well  to  refer 
somewhat  more  at  length  to  the  changes  observed  in  the  character 
of  the  secretion  after  the  pleura  has  been  punctured.  Rarely  does 
the  newly  secreted  liquid  retain  a  serous  character,  even  though  the 
pleura  contained  simple  serum  before  the  operation  was  performed. 

*  Sec  a  paper  by  Dr.  Goodfellow  and  Mr.  Do  Morgan  in  vol.  xlii  '  Mcd.-Chir. 
Trans.' 
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The  usual  tendency  is  to  the  effusion  of  pus,  or  scro-purulent  fluid, 
and  sometimes  a  few  hours  suffice  to  complete  the  change.  Before 
the  operation  the  effused  liquid  is  devoid  of  smell,  provided  no  air 
has  found  its  way  into  the  pleura ;  but  after  air  has  been  admitted, 
the  effused  liquid  is  often  converted  into  puriform  matter  of  a 
low  type,  and  emits  a  fetid  odour.  Whether  the  smell  is 
attributable  to  the  character  of  the  pus  secreted,  or  to  decomposi- 
tion resulting  from  its  detention  in  the  pleura,  has  not  yet  been 
ascertained,  but  I  am  inclined  to  regard  the  latter  as  the  primary 
and  potential  cause  of  the  change,  and  to  believe  that  the  de- 
composing fluid  reacts  on  the  diseased  pleural  membrane,  and  leads 
to  its  secreting  pus,  which  is  of  still  lower  vitality,  and  more  readily 
yields  to  the  putrefactive  process.  But  whatever  the  cause  of  the 
fetor,  there  cannot  be  a  doubt  that  when  it  occurs  immediate  steps 
should  be  taken  to  get  rid  of  it,  and  nothing  answers  better  than 
injecting  the  pleura  with  warm  water,  containing  a  weak  solution 
of  permanganate  of  potash  (jij  of  Condy's  solution  to  Oj).  At 
the  same  time  the  opening  through  the  chest-walls  should  be 
enlarged,  or  another  made  in  a  more  depending  position,  so  as  to 
afford  a  freer  exit  to  the  liquid,  and  prevent  its  accumulation  in  the 
pleura.  The  system  of  drainage  by  Chassaignac's  tube,  properly 
carried  out,  would  probably  accomplish  this  object. 

The  prognosis,  in  cases  where  the  operation  is  had  recourse  to, 
is  a  subject  involved  in  much  uncertainty.  Unfortunately  there 
are  not  any  data  from  which  to  obtain  a  general  estimate  as  to  the 
value  of  tapping,  nor  are  there  any  trustworthy  grounds  for  an 
opinion  as  to  its  issue  in  any  particular  instance.  The  result, 
however,  bears  some  relation  to  the  quantity  and  quality  of  the 
effused  liquid,  and  to  the  length  of  time  the  operation  is  deferred. 
The  larger  the  quantity  of  the  fluid,  and  the  longer  the  time  for 
which  the  operation  is  postponed,  the  greater,  cceteris  paribus,  is 
the  displacement  of  the  thoracic  organs,  the  more  serious  the 
injury  they  will  have  suffered  from  the  pressure  to  which  they 
have  been  subjected,  and  the  greater  the  amount  of  constitutional 
distress.  As  a  consequence  of  this,  the  lungs  and  other  organs 
return  less  readily  to  their  normal  condition,  and  the  patient  has 
less  chance  of  rallying.    Nevertheless,  patients  have  often  died 
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when  the  effusion  lias  been  somewhat  scanty,  and  others  have  re- 
covered when  it  has  been  very  abundant.  In  one  of  the  cases 
treated  by  the  system  of  drainage,  no  less  than  "eight  quarts  had 
escaped  in  twenty-four  hours,"  and  yet  the  patient  recovered 
without  a  drawback. 

The  same  uncertainty  attaches  to  the  character  of  the  effused 
liquid  as  a  foundation  for  our  prognosis.    In  most  instances, 
undoubtedly,  mere  serum  in  the  pleura  is  less  formidable  than  a 
sero-pumlent  or  puriform  fluid;  but  in  many  cases  the  liquid, 
winch  at  first  was  serous,  has  subsequent  become  puriform,  and 
the  case  has  terminated  fatally.    On  the  other  hand,  cases  in 
which  the  secretion  has  been  purulent,  even  before  the  chest  was 
punctured,  have  gone  on  steadily  to  recovery.    In  my  own  prac- 
tice I  have  met  with  several  examples  in  point,  and  many  have  been 
put  on  record  by  other  observers.    The  most  unfavourable  cases  are 
those  in  which  when  the  chest  is  opened  the  fluid  which  escapes  is 
sero-purulent  and  sanious,  and  possibly  fetid.  These  are  usually  con- 
nected with  the  presence  of  dead  bone  or  malignant  or  other  organic 
disease,  and  are  almost  invariably  fatal.   I  know  of  no  trustworthy 
statistics  showing  the  ratio  which  the  cases  of  recovery  bear  in  the 
three  sets  of  cases  respectively,  but  my  own  observation  leads  me  to 
believe  that  the  proportion  is  largest  when  the  effusion  consists  of 
serum  only,  and  smallest  when  the  liquid  is  sero-purulent  and  bloody. 
The  cases  in  which  the  fluid  which  escapes  is  pure  pus  occupy  a 
middle  place,  and  in  these  the  mortality  is  about  one  third.    So  at 
least  it  has  proved  in  cases  under  my  own  observation,  for  of  these 
six  out  of  seventeen  died.    When  the  fluid  which  escapes  consists  of 
pus  from  the  first,  the  risk  is  less  than  when  it  is  originally  serum, 
and  subsequently  assumes  a  sero-purulent  or  purulent  character. 

After  all,  however,  the  general  condition  and  the  constitutional 
powers  of  the  patient  in  most  cases  form  a  much  more  trustworthy 
ground  for  an  opinion  as  to  the  issue  of  the  operation  than  do  the 
quantity  and  quality  of  the  effused  liquid.  This,  therefore,  is  a 
point  to  which  attention  should  be  directed,  and  the  bearing  of 
which  should  be  carefully  weighed,  before  the  operation  is  under- 
taken. It  is  manifest  that  effusion  is  less  likely  to  prove  fatal 
when  it  results  from  simple  pleurisy  than  when  it  is  connected 
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with  a  carious  rib ;  it  is  less  likely  to  have  an  unfavourable  issue 
when  the  lungs  are  free  from  organic  mischief,  than  when  they  are 
tuberculous,  or  otherwise  diseased ;  and  it  will  less  probably  run 
an  untoward  course  when  the  patient  is  constitutionally  sound, 
than  when  his  kidneys  or  other  organs  are  organically  deranged, 
or  when  his  health  and  strength  are  shattered  by  intemperance  or 
by  vicious  habits.  If  the  patient  be  young  and  vigorous,  of  sober 
habits  and  sound  constitution,  and  if  his  digestive  organs  perform 
their  functions  properly,  there  will  be  far  less  risk  of  a  fatal  result 
than  in  persons  advanced  in  years,  or  of  an  opposite  condition  of 
system.  Indeed,  judging  from  what  I  have  observed  in  the  cases 
which  have  come  under  my  own  observation,  I  am  inclined  to 
believe,  that  although  the  operation  terminates  fatally  in  a  large 
proportion  of  those  who  have  led  an  irregular  or  intemperate  life, 
or  are  constitutionally  or  organically  unsound,  yet  that  it  issues 
favourably  in  a  large  proportion  of  vigorous  and  temperate 
persons,  provided  only  that  it  be  not  delayed  too  long,  and  that  a 
free  opening  be  made  for  the  escape  of  the  liquid. 

In  cases  of  double  empyema,  the  prognosis,  of  course,  is  ex- 
tremely unfavourable,  and  the  operation  is  scarcely  justifiable. 

Pneumothorax  and  Hydropneumothoraoc. 

It  has  been  already  stated  that  air  or  gas  is  sometimes  found  in 
the  inflamed  pleural  cavity,  and  that  its  presence  gives  rise  to 
pathological  effects  and  physical  signs  which  require  careful  con- 
sideration. But  before  entering  into  these  details  it  may  be  ad- 
visable to  define  what  is  meant  by  the  terms  pneumothorax  and 
hydropneumothorax,  and  to  point  out  the  various  circumstances 
under  which  these  affections  may  arise. 

The  term  pneumothorax  is  used  to  denote  a  collection  of  gas  or 
atmospheric  air  in  the  cavity  of  the  pleura ;  and  the  term  hydro- 
pneumothorax, if  strictly  applied,  signifies  the  coexistence  of  air 
and  fluid  in  the  same  cavity.  But  idiopathic  pneumothorax  rarely 
exists,  and  even  when  it  does,  is  usually  accompanied,  in  a  few 
hours,  by  the  effusion  of  fluid  in  the  pleura ;  so  that,  practically, 
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the  terms  pneumothorax  and  liydropneumothorax  may  be  regarded 
as  almost  convertible.  The  various  causes  which  may  lead  to  the 
presence  of  air  in  the  pleural  cavity  will  be  seen  on  inspection  of 
the  following  table,  in  which  they  are  classified  under  four  sepa- 
rate heads  : 

1st.  When  no  communication  exists  between  the  pleura  and  the 
external  air : 

a.  Spontaneous  evolution  of  gas  from  the  decomposition  of 
fluid  in  the  pleura,  or  from  gangrene  of  the  pleural  mem- 
brane. 

(3.  The  secretion  or  exhalation  of  air  by  the  pleura.  (?) 
2ndly.  TFhen  a  communication  takes  place  between  the  pleura 
and  the  alimentary  canal: 

Resulting  from  inflammatory  softening  and  perforation  of  the 
oesophagus  or  stomach. 
3rdly.  When  a  communication  occurs  between  the  pleura  and  the 
atmosphere  through  an  opening  in  the  chest-wall: 

The  result  of  penetrating  wounds  of  the  thorax,  or  of  parietal 
abscess. 

4thly.  When  a  communication  occurs  between  the  pleura  and  the 
bronchi  : 

a.  The  result  of  violence-rupture  of  the  lung  substance,  and 
tearing  of  the  pulmonary  pleura. 

ft.  The  result  of  disease.  Perforation  of  the  pulmonary 
pleura  from  without  inwards,  as  by  empyema;  or  from 
within  outwards,  as  by  ulceration  excited  by  hydatids,  or 
by  tubercular,  cancerous,  pneumonic,  gangrenous  meta- 
static and  bronchial  gland  abscess,  or  by  rupture  of  the 
pulmonary  pleura  in  emphysema,  and  pulmonary  apo- 
plexy. 

The  first  and  second  sets  of  cases  are  of  extreme  rarity,  and  the 
third  belongs  exclusively  to  the  province  of  the  surgeon ;  so  that, 
practically,  the  fourth  class  comprises  the  causes  to  which  our 
attention  must  be  specially  directed.  Even  these  vary  greatly  in 
the  frequency  of  their  operation.  Thus  tubercular  ulceration  is 
the  efficient  cause  of  perforation  of  the  pulmonary  pleura  in  a  vast 
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majority  of  cases.    Dr.  Walshe  has  stated  90  per  cent,  as  the  pro- 
portion of  cases  in  which,  if  traumatic  cases  are  excluded,  pneumo- 
thorax is  referable  to  tuberculous  ulceration,  and  my  own  experi- 
ence leads  me  to  believe  that  this  is  a  close  approximation  to  the 
truth.    For  although  of  147  cases  collected  by  M.  Saussier,  81 
only  are  reported  to  have  occurred  in  phthisical  patients,  it  is 
certain  that  these  numbers  do  not  furnish  trustworthy  data  for  an 
opinion  as  to  the  causation  of  pneumothorax.    "  Tuberculous  per- 
foration is  an  every-day  affair,  which  passes  unnoticed"  and 
unrecorded;   whereas   "perforation  from   gangrene,  vesicular 
emphysema,  hydatids,  pulmonary  apoplexy,  abscess,  and  other 
rare  causes,  are  greedily  caught  hold  of  and  registered."  Hence 
it  naturally  follows  that  when  examples  are  collected  from  differ- 
ent sources,  the  result,  as  in  M.  Saussier's  cases,  does  not  show  a 
sufficiently  large  proportion  of  tubercular  disease.    In  the  absence 
of  any  trustworthy  statistics  bearing  on  the  subject,  I  am  con- 
strained to  refer  to  my  own  observation  and  to  our  combined  ex- 
perience at  St.  George's  Hospital  as  evidence  on  the  question  at 
issue.    My  own  experience  relates  to  twenty-two  cases,  in  eigh- 
teen of  which  tuberculous  ulceration  was  the  cause  of  perforation, 
in  one  pneumonic  abscess,  and  in  the  remaining  three  empyema, 
which  emptied  itself  through  the  lung  *    The  post-mortem  records 
of  St.  George's  Hospital  for  the  ten  years  ending  December  31st, 
1850,  tell  of  twenty-three  cases,  in  twenty-one  of  which  tuber- 
culous ulceration  was  the  cause  of  perforation,  and  in  two  pneu- 
monic abscess,  t 

Thus,  then,  it  is  apparent  that  if  traumatic  cases  are  excluded, 
the  presence  of  pneumothorax  may  be  regarded  as  presumptive 
evidence  of  tuberculous  ulceration  of  the  pleura,  and  it  may  be 
satisfactory  to  inquire  as  to  the  usual  seat  of  the  perforation,  the 
age  and  sex  of  the  sufferers,  and  the  period  of  the  phthisical 
disorder  at  which  this  complication  is  prone  to  arise. 

Of  the  18  phthisical  patients  to  whom  my  notes  refer,  11  were 

*  These  16  cases  do  not  include  any  of  the  instances  which  proved  fatal  in  St. 
George's  Hospital  during  the  decennial  period  ending  December  31  1850. 

t  See  St.  George's  Hospital  Post-mortem  and  Case  hooks  j  also  <  Deccnnium  Patho- 
logicum,'  cap.  v,  sec.  vj  hy  Dr.  T.  K.  Chambers. 
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males  and  7  females.  Of  the  males,  1  was  from  fifteen  to  twenty 
years  of  age,  6  were  from  twenty  to  thirty-five  years  of  age,  3  were 
from  thirty-five  to  fifty  years  of  age,  and  1  was  fifty-four  years 
of  age.  Of  the  7  females,  1  was  only  eighteen  years  of  age,  4  were 
from  twenty  to  thirty-five  years  of  age,  1  was  thirty-nine  years  of 
age,  and  1  was  forty-two. 

In  most  instances  the  patient  was  in  an  advanced  stage  of  con- 
sumption. This,  however,  is  not  a  necessary  condition ;  for  Louis 
has  recorded  a  case  in  which  perforation  took  place  within  a  fort- 
night after  the  phthisical  symptoms  first  declared  themselves,  and 
experience  has  fully  demonstrated  the  fact  that  it  may  occur  at  any 
period  of  the  disease.  Nevertheless,  its  occurrence  at  other  than 
an  advanced  stage  of  the  disease  is  quite  exceptional. 

In  10  of  my  18  cases,  the  perforation  took  place  on  the  right 
side,  and  in  8  on  the  left;  but  in  9  of  the  cases  I  am  unable  to 
state  positively  at  what  spot  the  perforation  occurred,  inasmuch  as 
5  of  the  patients  passed  from  my  observation  before  a  fatal  termina- 
tion ensued;  in  3  of  the  others  there  was  no  post-mortem  examina- 
tion, and  in  1  case  the  firmness  of  the  pleural  adhesions,  and  the 
consequent  tearing  of  the  lung  on  removal,  rendered  it  impossible 
to  ascertain  precisely  the  seat  of  perforation.  In  the  remaining 
9  cases  the  pleura  gave  way,  as  below  stated,  viz. : 

On  the  right  side— In  the  middle  and  outer  part  of  the  upper 

lobe,  in  1  case. 
In  the  lower  and  posterior  part  of  the  upper 

lobe,  in  3  cases. 
In  the  outer  part  of  the  middle  lobe,  in  2 

cases. 

On  the  left  side— In  the  middle  and  posterior  part  of  the  upper 

lobe,  in  2  cases. 

„  In  the  upper  and  posterior  part  of  the  lower 

lobe,  in  1  case. 

Of  the  21  fatal  cases  which  occurred  in  St.  George's  Hospital 
during  the  decennial  period  embraced  in  Dr.  T.  K.  Chambers' 
'  Decennium  Pathologicum/  '<  10  were  males,  and  1 1  females.  The 
females  were  all  between  seventeen  and  tliirty-one.    Of  the  males, 
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7  were  from  fifteen  to  thirty,  2  from  thirty  to  forty-five,  and  1 
forty-six  years  of  age."  In  every  instance,  save  one,  the  tubercular 
disease  was  far  advanced.  In  12  of  the  21  cases  the  perforation 
had  ocenrred  on  the  right  side,  and  in  9  only  on  the  left — a  fact 
which  confirms  my  own  observation,  but  is  opposed  to  the  statistics 
given  by  Dr.  "Walshe,  relative  to  74  cases  collected  from  different 
authors,  and  to  10  observed  by  himself;  of  these  81  cases,  we  are 
told  that  55  were  examples  of  perforation  on  the  left,  and 
29  only  of  its  occurrence  on  the  right.  For  obvious  reasons, 
the  results  obtained  from  a  number  of  cases  taken  indis- 
criminately at  a  large  public  institution  are  likely  to  be  more 
trustworthy  than  those  gleaned  from  selected  cases,  and  I  am, 
therefore,  inclined  to  believe  that  there  is  probably  little  or  no 
difference  in  the  liability  of  the  two  sides  of  the  chest  to  suffer 
from  this  complication  of  phthisis. 

With  respect  to  the  precise  seat  of  perforation.  Dr.  Walshe, 
without  giving  any  statistics  on  the  subject,  asserts  that  "the  pleura 
commonly  gives  way  postero-laterally  in  the  area  comprised 
between  the  third  and  sixth  ribs.  I  have  already  given  the  results 
of  my  own  experience  in  the  matter ;  but  as  I  am  disposed  to  give 
credence  to  the  accurate  statistics  of  a  large  public  hospital,  rather 
than  to  any  generally  expressed  opinion,  or  to  statistics  derived 
from  selected  cases,  I  will  again  refer  to  our  united  experience  at 
St.  George's  Hospital.  Thus  in  the  21  cases  already  alluded  to  as 
having  occurred  during  the  decennial  period  ending  December 
31st,  1850,  the  fistulous  openings  from  the  bronchi  by  vomicae  into 
the  pleura  were  as  follows : 

On  the  right  side— In  the  middle  of  the  upper  lobe,  in  3  cases. 
■„  In  the  base  of  the  upper  lobe,  in  1  case. 

n  In  the  middle  lobe,  in  2  cases. 

In  the  upper  part  of  the  lower  lobe,  in  1  case. 
In  the  lower  edge  of  the  lower  lobe,  in  1  case. 
„  Distributed  through  the  upper  part  of  the 

lung,  in  3  cases. 
In  another  case  the  lung  contained  many  tu- 
bercles, but  none  were  softened  at  the  time 
of  death,  and  any  solution  of  continuity  in 
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the  pulmonary  tissue,  which,  was  condensed 
by  pressure  of  the  air,  seemed  to  have  been 
obliterated. 

On  the  left  side— In  the  middle  of  the  upper  lobe,  in  3  cases. 

„  In  the  anterior  part  of  the  lower  lobe,  in  2  cases. 

„  In  the  outer  part  of  the  lower  lobe,  in  1  case. 

„  Distributed  through  the  lung,  in  1  case. 

In  2  cases,  though  the  lung  was  full  of  vomica?, 
the  exact  position  of  the  opening  could  not 
be  ascertained. 

These  facts  coincide  very  closely  with  those  observed  by  myself, 
and  with  Dr.  Walshe's  statement,  that  perforation  commonly  occurs 
in  the  area  comprised  between  the  third  and  sixth  ribs.  The 
probable  explanation  of  them  is  so  well  put  by  Dr.  Chambers,  that 
I  am  tempted  to  give  it  in  his  own  words.    He  says* — "  But  how 
are  the  exposed  parts/'  i.  e.,  the  apex  of  the  lung  which  is  the 
ordinary  habitat  of  vomicae,  and  the  base  which  is  the  usual  seat 
of  abscess— how  are  these  parts  "guarded?    I  believe  by  the 
following  provision :— In  breathing,  the  base,  from  the  pressure  of 
the  diaphragm,  and  the  apex,  from  being  driven  up  into  a  corner, 
have  less  motion  than  the  middle  of  the  lungs,  and  consequently, 
when  pleurisy  occurs,  they  are  most  liable  to  become  adherent  to 
the  thoracic  walls.    The  adhesions  thus  formed  not  only  prevent 
the  perforations  there  from  being  detected,  but  they  also  prevent 
harm  ensuing  from  them/' 

Thus,  then,  I  think  we  are  justified  in  stating  that  pneu- 
mothorax is  not  more  prone  to  occur  in  one  sex  than  in  the  other, 
nor  on  one  side  of  the  chest  more  than  on  the  other;  that  it  is 
most  commonly  met  with  between  the  ages  of  twenty  and  thirty- 
five,  and  is  generally  due  to  perforation  in  the  middle  of  the  chest 
on  either  side,  for  the  reason  that  motion  is  greater  there  than  in 
any  other  part  of  the  chest,  and  that  therefore  the  pleura  in  that 
position  is  less  likely  to  be  protected  against  the  results  of  per- 
foration, by  adhesion  of  the  two  surfaces  of  the  membrane. 

The  general  symptoms  of  perforation  of  the  pleura  are  the  sudden 
accession  of  a  sharp  pain  in  the  side,  accompanied  by  a  sensation 

*  Loc.  cit.,  cap.  v,  eec.  v,  p.  05. 
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as  of  something  giving  way,  and  followed  by  intense  difficulty 
and  distress  of  breathing.  Sometimes  the  pain  is  agonising  in 
the  extreme,  and  all  the  general  symptoms  are  well  marked ;  at 
others  there  is  little  or  no  pain  in  the  side,  and  though  the 
breathing  is  very  hurried,  there  is  no  sensation  of  dyspnoea.  In 
a  case  which  I  saw  last  year  in  consultation  with  Mr.  Allen,  of 
St.  John's  Wood,  there  was  neither  pain  nor  distress  of  breathing ; 
and  in  the  case  of  Mary  Ann  R — ,  a  young  woman  admitted 
under  my  care  into  the  Crayle  Ward  of  St.  George's  Hospital,  on 
April  22nd,  1865/*  in  whom  a  circumscribed  empyema  emptied 
itself  through  the  lungs,  not  only  was  there  very  little  pain  or 
dyspnoea,  but  all  traces  of  air  had  disappeared,  and  the  patient  left 
the  hospital  apparently  in  perfect  health  within  three  weeks  after 
the  date  of  the  opening  into  the  pleura.  The  same  facts,  though 
varying  in  their  details,  have  been  observed  in  several  other  instances. 

As  soon  as  perforation  has  occurred,  the  air,  acting  on  the  pleural 
membrane,  excites  irritation,  and  ordinarily  gives  rise  to  the  out- 
pouring of  fluid ;  so  that  the  signs  of  hydropneumothorax  may  be 
discovered  within  a  very  few  hours.  Orthopncea  generally  exists 
at  first,  but  it  often  ceases  after  a  time,  and  the  patient  lies,  as 
he  does  in  simple  pleurisy,  on  his  back,  with  his  head  somewhat 
raised,  and  his  body  slightly  inclined  towards  the  affected  side. 
Distress  and  anxiety  are  depicted  on  the  countenance ;  the  com- 
plexion is  pale  and  dusky,  and  the  lips  are  more  or  less  livid ;  the 
voice  is  weak;  the  skin  moist,  and  often  covered  with  a  cold  clammy 
perspiration;  the  pulse  is  quick  and  feeble,  and  the  respiration 
extremely  hurried. 

The  physical  signs  of  simple  pneumothorax  are  sufficiently 
characteristic.  There  is  evident  convexity  of  the  affected  side, 
with  obliteration,  widening,  and  even  bulging  of  the  intercostal 
spaces,  immobility  or  diminished  movement  of  the  chest-walls,  and 
inaction  or  diminished  movement  of  the  intercostal  muscles, 
contrasting  forcibly  with  the  increased  play  of  the  opposite  side  of 
the  chest  and  the  energy  of  its  intercostal  action. 

Palpation  informs  us  that  the  vocal  fremitus  is  diminished  or 

*  See  Hospital  Case-book. 
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altogether  annihilated,  that  the  intercostal  spaces  are  more  than 
usually  elastic  and  resilient,  and  that  the  heart  is  more  or  less 
displaced. 

Mensuration  confirms  our  impression  respecting  the  enlargement 
of  the  affected  side,  and  the  increased  width  of  the  intercostal 
spaces. 

Percussion  elicits  a  clear  tympanitic  resonance,  which  sometimes 
changes  its  character  and  becomes  amphoric  and  of  a  metallic 
quality,  over  the  trachea  and  larger  bronchi.  When  the  dilatation 
of  the  chest  and  the  tension  of  the  chest-walls  are  excessive,  the 
true  tympanitic  character  of  the  sound  is  diminished  or  lost.  As 
the  mediastinum,  the  heart,  and  the  diaphragm  are  more  or  less 
displaced,  the  area  of  clear  resonance  on  percussion  may  extend 
considerably  beyond  its  normal  limits,  and  thus  may  transgress 
the  middle  line  of  the  sternum;  when  pneumothorax  occurs  on 
the  left  side,  the  pericardial  dulness  may  be  wholly  replaced  by 
tympanitic  resonance. 

Auscultation  furnishes  different  results  according  as  the  amount 
of  effused  air  is  larger  or  smaller.  If  the  quantity  of  air  be  small, 
the  respiratory  sounds  are  weak  and  distant,  and  the  vocal  reson- 
ance is  weak ;  if  it  be  great,  so  that  the  lung  is  thoroughly  com- 
pressed, the  respiratory  sounds  and  the  vocal  resonance  are  almost 
or  altogether  absent,  except  in  the  interscapular  region  at  the  root 
of  the  larger  bronchi,  where  diffused  blowing  respiration  and 
diffused  but  loud  vocal  resonance  may  still  be  audible.  In  some 
instances,  the  voice,  the  cough,  and  even  the  sound  of  inspiration 
may  be  accompanied  by  a  metallic  or  amphoric  echo,  especially 
when  the  communication  with  the  bronchi  is  free ;  and  in  others, 
even  where  little  or  no  respiratory  murmur  is  present,  there  may 
be  diffused  vocal  resonance  over  the  entire  chest.  The  heart's 
sounds  are  usually  transmitted  feebly  through  the  distended  pleura, 
but  sometimes,  as  with  the  voice  and  cough,  they  may  give  rise 
to  an  echo  of  a  metallic  quality. 

The  signs  of  hydropneumothorax,  as  the  title  implies,  are  in  part 
those  of  pleurisy  and  in  part  those  of  pneumothorax.  The  former, 
such  as  dulness  on  percussion,  and  the  other  signs  referable  to  the 
presence  of  fluid,  are  met  with  in  the  lower  or  more  dependent 
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portions  of  the  chest ;  the  latter,  including  tympanitic  resonance, 
at  the  upper  part,  to  which  air  necessarily  rises.  Their  precise 
character  will  he  manifest  hy  reference  to  what  has  been  already 
stated  respecting  the  signs  of  pleurisy  and  pneumothorax  respec- 
tively ;  and  it  need  only  be  added,  that  their  relative  position  in  the 
chest  will  be  found  to  vary  according  to  the  posture  of  the  patient. 

But  there  are  certain  signs  resulting  from  the  coexistence  of  air 
and  fluid  in  the  same  cavity,  which  are  not  met  with  in  connec- 
tion either  with  pleurisy  or  pneumothorax,  but  which  frequently 
occur  with  and  are  very  characteristic  of  hydropneumothorax.  I 
allude — 1st,  to  fluctuation,  which  is  felt  by  the  patient  as  well  as 
by  the  observer  when  the  body  is  abruptly  jerked  or  shaken ; 
2ndly,  to  the  ringing,  splashing  sound — the  succussion  sound  of 
Hippocrates* — which  is  heard  under  the  same  circumstances ; 
3rdly,  to  the  remarkable  metallic  tinkling  which  sometimes  accom- 
panies succussion  of  the  patient,  but  is  also  apt  to  accompany  cough 
or  inspiration,  or  a  sudden  change  in  the  patient's  posture.  The 
character  and  mechanism  of  these  sounds  will  be  seen  by  refer- 
ence to  the  former  part  of  this  work  ;f  and  it  need  only  be  stated 
further  that  the  two  former  may  be  heard  as  well  when  the  com- 
munication between  the  bronchi  and  the  pleura  has  closed,  as 
when  it  remains  open ;  but  that  metallic  tinkling  is  not  usually 
found  to  accompany  inspiration  unless  the  opening  be  free,  so 
that  bubbles  of  air  can  pass  through  the  fluid  during  inspiration. 

The  quantity  of  ah'  and  fluid,  and  their  proportion  relatively  to 
one  another,  vary  greatly,  and  thus  of  course  the  distension  of  the 
side  and  the  urgency  of  the  symptoms  arising  therefrom  are  also 
found  to  vary.  This  difference,  as  far  as  relates  to  the  quantity  of 
air,  is  due,  I  believe,  to  a  peculiarity  in  the  form  of  the  opening 
into  the  pleura.  In  some  instances  it  is  valvular,  and  permits  the 
free  ingress  of  air,  but  closes  instantly  against  its  egress ;  whilst 
in  other  cases  it  is  fistulous,  and  admits  of  air  being  expelled  as 
freely  during  expiration  as  it  entered  during  inspiration.  In  the 
former,  air  necessarily  accumulates  in  the  pleura  and  causes 
enormous  distension;  in  the  latter,  it  exercises  little  in Huence  in 

*  '  Hippocrates  de  Morbis,'  lib.  ii,  45. 
t  See  chap,  x,  pp.  160-170. 
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producing  distension.  Thus  it  happens  that  in  certain  cases,  hut 
not  invariably,  enlargement  of  the  affected  side  and  displacement  of 
the  organs  reach  their  utmost  limits  in  hydropneumothorax,  and 
so  does  amphoric  resonance  of  the  voice,  the  cough,  and  the  respi- 
ration— the  amphoric  character  being  usually  most  marked  in 
proportion  as  the  ear  approaches  the  seat  of  perforation. 

The  general  symptoms  of  hydropneumothorax  do  not  differ 
notably  from  those  of  pneumothorax,  and,  therefore,  need  not  be 
recapitidated. 

The  prognosis  of  pneumothorax  and  hydropneumothorax  is 
always  uncertain  j  and  if  an  opinion  is  asked  as  to  the  issue  of  any 
particular  case,  it  should  be  given  with  due  caution  and  reserve  : 
ceteris  paribus,  it  is  most  favourable  in  traumatic  cases  in  which 
the  chest-walls  are  punctured,  and  a  communication  is  thus  esta- 
blished between  the  air  and  the  pleural  sac,  but  in  which,  never- 
theless, the  lung  is  sound  and  is  not  wounded ;  and  it  is  most  un- 
favourable in  perforative  cases  resulting  from  disease  in  the  tissue 
of  the  lung.  But  the  greatest  uncertainty  attaches  to  the  question, 
irrespective  of  that  arising  from  the  cause  of  the  disease.  The  most 
favourable  cases  will  sometimes  terminate  fatally  in  the  course 
of  a  few  days,  whilst  cases  apparently  the  most  unfavourable  go  on 
steadily  to  recovery.  I  have  seen  five  instances  of  complete  recovery 
from  pneumothorax  in  phthisical  patients,  and  several  in  which  the 
patients  recovered  from  the  immediate  effects  of  the  attack  suffi- 
ciently to  return  to  their  homes,  though  air  and  fluid  still  coexisted 
in  the  pleural  cavity.  Only  last  year  a  man  under  my  care  in  the 
York  Ward  of  St.  George's  Hospital,  in  whom  an  empyema 
emptied  itself  through  the  lung,  recovered  rapidly  without  a  single 
drawback  j*  and  I  have  known  several  other  instancesf  of  the 
same  kind. 

There  are  no  statistics  which  throw  any  light  upon  the  pro- 
gnosis of  pneumothorax,  nor  have  I  met  with  any  feasible  explana- 

*  Hospital  Case-book,  xxxriii,  p.  178. 

t  One  case  has  been  already  referred  to  (page  202).  In  this  case,  which  was  under 
my  care  in  the  Crayle  Ward  of  St.  George's  Hospital,  an  empyema  emptied  itself 
throngh  the  lung,  and  yet  the  patient  was  enabled  to  leave  the  hospital  without  any 
trace  of  air  in  the  pleura,  and  apparently  in  good  health,  within  throe  weeks  from 
the  date  of  perforation.    See  Hospital  Case-book  for  April  22nd,  1865. 
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tion  of  the  differences  observed  in  its  issue  in  different  cases. 
Certain  it  is  that  although  the  habits  of  life  and  constitutional 
peculiarities  exercise  their  influence  in  this  as  in  other  disorders, 
they  do  not  afford  an  adequate  explanation  of  the  vast  differences 
observed  in  the  course  of  the  disease.  My  own  experience  inclines 
me  to  believe  that,  cateris  paribus,  those  cases  are  most  apt  to  run 
an  untoward  course  which  are  accompanied  by  great  accumulation 
of  air,  by  great  displacement  of  the  thoracic  organs,  and  great  con- 
sequent interference  with  the  functions  of  life ;  and  that,  therefore, 
an  unfavourable  issue  is  most  probable  when  the  opening  into  the 
pleural  sac  is  of  a  valvular  form,  or  becomes  so  in  consequence  of 
the  super-imposition  of  false  membrane.  Indeed,  I  question  whether 
in  some  such  cases  it  may  not  be  desirable  to  relieve  the  tension  of 
the  side  by  puncturing  the  chest-walls  and  allowing  the  air  to  escape. 

When  pneumothorax  does  not  prove  rapidly  fatal,  the  opening 
into  the  pleura  may  either  close  or  remain  pervious.  The  former 
condition  occurs  when  the  case  terminates  favourably.  But 
closure  of  the  opening  is  not  necessarily  a  sign  of  a  favourable 
issue.  In  some  fatal  cases  the  opening  may  close ;  in  others  it 
may  remain  patulous.  In  certain  instances,  again,  the  opening 
may  remain  patulous  for  months  or  years,  and  may  ultimately 
close,  and  the  patient  may  recover;  in  others  it  may  remain 
pervious  for  an  equally  long  time  without  any  material  declension 
of  the  patient's  health,  though  recovery  does  not  eventually  take 
place.  Laennec  mentions  the  case  of  a  consumptive  patient  in 
whom  all  the  signs  of  hydropneumothorax,  with  a  pervious  opening 
into  the  pleura,  existed  at  the  expiration  of  six  years ;  and  I  have 
noted  three  in  one  of  which  these  signs  were  present  at  the  end  of 
eleven  months ;  in  another,  at  the  expiration  of  nineteen  months, 
and,  in  the  third,  the  case  referred  to  below,*  after  the  lapse  of 

*  A  man  named  Lacey  was  admitted  into  St.  George's  Hospital,  on  February  18tl>, 
1846,  suffering  from  empyema  of  the  left  side,  in  whom  this  fact  was  strikingly 
exemplified.  Fourteen  months  after  the  chest  was  punctured  the  side  was  discharging 
freely,  and  two  years  and  three  months  afterwards  there  was  still  a  discharge  daily. 
Five  years  after  the  operation  I  saw  him  again.  At  that  time  the  opening  in  the  side 
was  cpuite  closed,  and  the  side,  which  had  been  much  collapsed,  had  expanded  consider- 
ably. How  long  the  discharge  had  continued  it  was  impossible  to  ascertain  with 
accuracy,  but  he  stated  that  it  had  persisted  nearly  three  years. 
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twenty-seven  months.  Such  cases  however,  are  quite  exceptional, 
and  can  be  regarded  as  little  else  than  medical  curiosities. 

The  treatment  of  pneumothorax  is  similar  to  that  recommended 
for  pleurisy,  due  allowance  being  made  for  the  nature  of  the 
malady  from  which  the  affection  has  originated.    Opium,  in  full 
doses,  with  sulphuric  aether,  and  other  diffusible  stimulants  and 
antispasmodics,  may  be   necessary  to  tranquillise  the  nervous 
system,  overcome  the  collapse,  relieve  the  dyspnoea,  and  subdue 
the  agonising  pain  by  which  the  accession  of  the  disease  is  often 
marked ;  but  as  soon  as  the  first  shock  of  the  attack  is  overpast, 
and  reaction  has  set  in,  our  principal  reliance,  in  traumatic  cases, 
must  be  on  opium  internally,  and  on  turpentine  and  poppy  fomen- 
tations and  blisters  externally.    Venesection  has  been  recom- 
mended, and,  in  some  instances,  has  afforded  relief;  but  it  must 
be  remembered  that,  in  the  majority  of  cases,  pneumothorax 
arises  in  persons  whose  lungs  are  organically  diseased,  and  who 
can  ill  bear  loss  of  blood.    In  such  cases,  therefore,  if  bloodletting 
be  practised,  a  small  quantity  only  of  blood  should  be  drawn.  For 
the  same  reason,  the  constitutional  effects  of  mercury  should  be 
avoided;  and  if  mercury  is  given  at  all,  it  should  be  administered 
cautiously,  and  in  combination  with  medicine  calculated  to  sustain 
the  patient's  strength.    In  short,  the  treatment  which  I  have 
found  most  efficacious  in  tuberculous  cases,  consists  of  the  exhi- 
bition of  full  doses  of  opium  or  other  sedatives,  followed,  in  the 
course  of  a  few  days,  by  quinine  and  cinchona,  the  mineral  acids, 
cod-liver  oil,  and  a  light  but  nutritious  diet,  aided  from  the  first 
by  turpentine  and  poppy  fomentations,  linseed-meal  poultices, 
blisters,  and  the  application  of  mercurial  ointment  on  the  side' 
after  the  manner  recommended  in  pleurisy  occurring  in  weakly 
subjects. 

In  non-tuberculous  cases,  tapping  of  the  chest  appears  to  be 
desirable  whenever  the  accumulation,  whether  of  air  or  fluid,  is 
such  as  to  produce  great  oppression  of  the  breathing,  and  interfere 
with  the  functions  of  life.  But  in  tuberculous  cases,  the  question 
of  tapping  can  seldom  arise,  inasmuch  as  it  can  only  be  regarded 
as  a  palliative,  and,  in  many  instances,  would  not  be  justifiable, 
even  when  viewed  in  that  light.    Nevertheless,  if  the  mischief  in 
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the  lungs  is  not  very  extensive,  nor  far  advanced,  there  cannot  be 
any  reason  to  decline  performing  the  operation,  if  the  urgency  of 
the  dyspnoea  or  the  displacement  of  the  thoracic  organs  is  such  as 
to  demand  operative  interference.  It  does  not  render  matters 
materially  worse,  and  it  sometimes  affords  great  temporary  relief. 


Hydrothorax. 

Hydrothorax  is  a  term  applied  to  dropsy  of  the  pleura,  or,  in 
other  words,  to  a  non-inflammatory  accumulation  of  serous  fluid 
in  the  pleural  sacs.  It  commonly  results  from  passive  congestion 
of  the  pleural  vessels,  consequent  on  disease  of  the  heart  and  ob- 
struction to  the  pulmonary  circulation,  or  on  Bright's  disease  of 
the  kidneys,  or  other  disorders  which  impoverish  the  blood  and 
tend  to  congestion  of  the  capillary  system.  But  sometimes  the 
congestion  assumes  an  active  form,  and  trenches  closely  on  true 
inflammation.  In  these  cases,  there  is  more  or  less  uneasiness  in 
the  chest,  and  often  some  accession  of  febrile  action ;  but  these 
soon  pass  off;  and  when  death  occurs,  no  plastic  exudation  or 
other  inflammatory  product  is  found  in  the  chest.  The  effusion, 
as  in  the  former  cases,  consists  of  nothing  more  than  a  thin,  clear, 
yellowish-green,  or  straw-coloured,  transparent  serum,  in  which 
some  masses  of  amber-coloured,  gelatiniform  lymph  are  sometimes 
found  floating. 

Hydrothorax  generally  commences,  and  often  continues  for 
some  time,  without  any  symptom  to  attract  attention  beyond 
gradually  increasing  shortness  of  breath  and  a  sense  of  suffocation 
when  the  patient  attempts  to  lie  down.  There  is  httle  or  no 
cough,  no  stitch  in  the  side,  no  pain  or  tenderness  on  pressure  as 
in  pleurisy,  no  febrile  heat  of  skin,  no  marked  acceleration  of  the 
pulse.  The  patient's  posture  is  characteristic.  When  the  effusion 
is  very  scanty,  so  that  he  is  able  to  lie  down,  he  invariably  reclines  on 
his  back,  rather  than  on  either  side ;  but  after  a  short  time  there  is 
always  more  or  less  orthopncea,  and  as  effusion  increases,  the  diffi- 
culty and  distress  of  breathing  become  excessive,  all  the  accessory 
muscles  of  respiration  are  brought  into  play,  the  lips  and  face 
become  extremely  livid,  and  the  extremities  also  cold  and  livid ;  the 
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countenance  is  auxious,  and  the  skin  is  bedewed  with  a  clammy 
perspiration.  Indeed,  these  symptoms  are  manifested  to  a  far 
greater  degree  and  occur  more  rapidly  than  in  pleurisy.  This  arises 
from  the  fact  that  pleuritic  effusion  is  usually  confined  to  one  side 
of  the  chest ;  whereas  hydrothorax,  being  commonly  referable  to 
causes  which  operate  through  the  general  circulation,  is  apt  to 
occur  simidtaneously  on  both  sides,  so  that  the  functions  of  re- 
spiration and  circulation  are  more  seriously  disturbed  in  the  latter 
than  in  the  former  affection. 

The  physical  signs  are  almost  identical  with  those  which  have 
been  described  as  accompanying  pleurisy,  with  the  exception  that  in 
hydrothorax,  as  the  pleura  is  not  roughened,  no  friction  fremitus 
is  felt,  and  no  friction  sound  heard ;  that  percussion  dulness  occurs 
on  both  sides  of  the  chest,  instead  of  being  limited  to  one  side ; 
that  the  area  of  dulness  shifts  its  position  with  the  varying  posture 
of  the  patient  more  rapidly  and  more  markedly  than  in  pleurisy, 
and  that  as  effusion  takes  place  on  both  sides,  there  is  little  or  no 
lateral  displacement  of  the  heart  and  mediastinum  as  in  cases  of 
abundant  pleuritic  effusion  on  one  side  only  of  the  chest. 

The  treatment  of  hydrothorax  must  be  regulated  by  the  nature 
of  the  mischief  from  which  it  arises.    It  is  merely  a  symptom  of 
other  mischief,  and  unless  that  mischief  can  be  remedied,  it  is  vain 
to  expect  to  get  rid  of  the  fluid.    If  it  be  due  to  valvular  or  other 
disease  of  the  heart,  or  to  disease  of  the  kidney,  or  to  some 
diathetic  disorder,  our  aim  must  be  to  alleviate  the  complaint  by 
which  it  is  occasioned,  relieve  the  circulation,  and  so  put  a  stop  to 
further  effusion.    If  we  are  unable  to  do  this,  our  utmost  efforts 
will  not  avail  to  counteract  the  continued  outpouring  of  fluid; 
whereas,  if  we  can  mitigate  the  primary  disease,  and  arrest  the 
effusion,  we  have  a  reasonable  prospect  of  being  able  to  promote 
absorption  of  the  fluid  already  effused.    Dry  cupping,  repeated 
blistering,  and  the  use  of  ioduretted  lotions  and  ointments  exter- 
nally, and  internally  the  administration  of  diuretics,  absorbents, 
and  purgatives,  are  the  means  to  be  employed  on  these  occasions. 
Tapping  is  seldom  needed,  and  ought  never  to  be  adopted  unless 
effamoa  on  both  sides  of  the  chest  continues  in  spite  of  remedies,  and 
threatens  immediate  suffocation.    Its  performance,  under  such 
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circumstances,  might  serve  to  afford  temporary  relief  and  prolong 
life,  and,  therefore,  would  be  justifiable,  even  though  it  be  incapa- 
ble of  effecting  a  cure. 

Hemothorax. 

Hemothorax,  or  haemorrhage  into  the  pleural  cavity,  never 
occurs  as  an  idiopathic  affection,  but  is  occasioned  sometimes  by  a 
fracture  of  the  ribs,  or  by  a  wound  of  the  chest-walls,  and  sometimes 
by  the  outpouring  of  blood  consequent  on  disease  of  the  thoracic 
walls  or  the  viscera  which  they  enclose.  Thus  it  may  result  from 
an  aneurism  bursting  into  the  pleural  sac,  from  the  giving  way  of 
the  visceral  pleura  under  the  pressure  of  pulmonary  apoplexy,  and 
from  the  rupture  of  vessels  accompanying  ulceration  in  various 
forms  of  disease  of  the  lungs,  the  pleura,  or  the  chest-walls.* 
These  latter  causes,  however,  are  of  such  rare  occurrence  that,  in  a 
large  majority  of  cases,  the  complaint  is  of  traumatic  origin. 

Practically  this  affection  calls  for  very  few  remarks,  inasmuch 
as  it  is  not  productive  of  any  characteristic  physical  signs  or 
general  symptoms,  and  admits  of  very  little  relief  by  treatment. 
The  physical  signs  resemble  those  observed  in  pleurisy,  except  that 
pleuritic  friction  sound  is  not  heard  in  hemothorax ;  again  they 
are  similar  to  those  which  accompany  hydrothorax,  except  that 
they  are  confined  to  one  side  of  the  chest,  and  that  the  dulness  on 
percussion  does  not  shift  its  position  with  the  varying  posture  of 
the  patient  so  constantly  and  so  completely  as  in  that  disease. 
Further,  in  the  majority  of  cases,  the  accession  and  full  develop- 
ment of  the  physical  signs  are  more  sudden  than  in  either  pleurisy 
or  hydrothorax.  The  general  symptoms  consist  of  little  more 
than  dyspnoea  and  laboured  breathing,  the  necessary  results  of 
compression  of  the  lung  and  interference  with  its  action.  But 
when  extreme  distress  of  breathing  occurs  suddenly,  during  the 
progress  of  visceral  disease,  or  after  injury  of  the  chest,  and, 
though  accompanied  by  the  physical  signs  of  effusion  on  the  one 

*  Sir  Thomas  Watson  (loc.  cit.,  vol.  ii,  p.  3,  ed.  1)  records  a  remarkable  case  in  which 
an  enormous  hemothorax  which  had  caused  enlargement  of  the  left  side  of  the  chest, 
effaced  the  intercostal  spaces,  and  pushed  the  heart  over  to  the  right  of  the  sternum, 
resulted  from  scrofulous  ulceration,  which  had  destroyed  two  of  the  ribs  and  laid  open 
one  of  the  intercostal  arteries. 
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side  of  the  chest,  is  not  attended  hy  any  evidence  of  inflammatory 
action,  but  rather  by  pallor,  faintness,  and  failure  of  the  pulse, 
there  is  seldom  much  difficulty  in  arriving  at  a  correct  conclusion 
respecting  the  nature  of  the  malady. 

The  treatment  of  kaemothorax  may  be  summed  up  by  the  state- 
ment that  everything  must  be  done  to  obviate  the  tendency  to 
death.    The  collapse  is  sometimes  so  great  when  the  escape  of 
blood  first  takes  place,  that  diffusible  stimulants  are  absolutely 
necessary  to    sustain    life;    afterwards,    when    reaction  has 
occurred,  pleurisy  may  be  set  up,  and  treatment  calculated  to 
relieve  that  disorder  may  be  required  accordingly.    The  only 
question  which  can  arise,  is  as  to  the  propriety  of  puncturing  the 
chest  at  the  very  outset  of  the  haemorrhage.    My  own  opinion  is 
adverse  to  the  practice,  inasmuch  as  it  is  obvious  that  the  admis- 
sion of  air  into  the  pleura  may  be  prejudicial,  and  that  the 
removal  of  the  pressure  which  the  extravasated  blood  creates  must 
favour  the  continuance  of  haemorrhage,  and  so  endanger  the 
patient's  safety.    I  am  bound  nevertheless  to  add  that  my  objec- 
tions to  the  operation  are  purely  theoretical,  and  that  M.  Roux* 
and  others  heve  practised  it  with  success.    The  question  of  per- 
forming the  operation  at  a  later  period,  when  pleurisy  has  occurred 
and  serous  effusion  has  taken  place,  must  be  decided  on  the  prin- 
ciples already  discussed,  when  the  subject  of  tapping  the  chest  in 
pleurisy  was  under  consideration. 


CHAPTER  II. 

PNEUMONIA,  OR  INFLAMMATION  OP  THE  LUNGS. 

We  have  hitherto  confined  our  observations  to  pleurisy,  or 
inflammation  of  the  investing  membrane  of  the  lungs.  We  must 
now  pass  on  to  the  consideration  of  pneumonia,  or  inflammation  of 
the  substance  of  the  lungs,  the  true  pulmonary  tissue. 

The  attack  is  generally  preceded  by  restlessness,  followed  by 
*  Pveportcd  by  Sddillot  in  p.  107  of  his  work,  '  Du  l'Empyinic' 
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shivering,  prostration  of  strength,  feverish  heat  of  skin,  increased 
frequency  of  pulse,  hurried  respiration,  and  short  dry  cough,  with 
a  stitch  or  catching  pain  in  the  side,  ahout  on  a  level  with  the 
nipple.  The  restlessnes  and  uneasiness  increase;  the  breathing 
becomes  more  hurried  and  oppressed,  varying  in  frequency  from 
30  to  60  in  a  minute ;  and  even  if  the  cough  were  dry  in  the  first 
instance,  it  is  after  a  time  accompanied  by  the  expectoration  of 
stringy,  adhesive,  and  often  rusty-coloured  mucus.  The  patient 
lies  on  his  back,  or  slightly  inclined  to  one  side  or  the  other,  sup- 
ported by  pillows ;  the  face  is  commonly  flushed,  the  countenance 
anxious ;  the  nostrils  are  dilated  and  in  full  action ;  the  hps  are 
more  or  less  livid,  the  tongue  is  coated  with  a  white  or  yellowish- 
white  fur,  the  urine  is  high-coloured  and  loaded  with  lithates,  and 
the  pulse  full  and  frequent,  varying  from  100  to  120. 

Such  are  the  usual  symptoms  of  pneumonia.  They  are  subject, 
however,  to  every  possible  variation,  and  possess  so  little  of  a 
distinctive  character,  that  a  physical  examination  of  the  chest  is 
needed,  in  order  that  they  may  be  interpreted  correctly.  With 
that  aid,  fortunately,  there  is  little  difficulty  in  recognising  their 
true  character,  and  tracing  every  step  in  the  progress  of  the 
disease. 

But  before  discussing  the  physical  signs  of  pneumonia,  it  may 
be  well  to  look  a  little  more  in  detail  into  certain  circumstances 
connected  with  its  invasion,  and  into  the  variations  observed  in  its 
general  symptoms. 

And  first,  as  to  the  circumstances  connected  with  its  invasion. 
Inflammation  of  the  lungs  generally  occurs  as  a  primary  affection 
whilst  the  patient  is  apparently  in  good  health.  In  some  instances, 
however,  it  arises  in  connection  with  bronchitis,  the  inflammation 
spreading  gradually  from  the  larger  to  the  smaller  bronchi,  and  so 
by  degrees  to  the  air-vesicles  and  tissue  of  the  lungs.  In  other 
instances  it  appears  to  be  occasioned  by  the  congestion  and  irrita- 
tion to  which  the  lung  is  subjected  during  the  progress  of  febrile 
disorders.  Its  accession  therefore,  may  be  sudden,  or  it  may  be 
gradual  and  insidious. 

Next,  as  to  the  variations  observed  in  the  general  symptoms. 
Shivering  is  the  most  constant  forerunner  of  pneumonia ;  but  it 
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may  be  altogether  absent,  even  in  severe  cases.  Therefore,  although 
it  is  generally  observed,  the  mere  fact  of  its  non-occurrence  will 
scarcely  justify  an  opinion  as  to  the  non-existence  of  the  disease. 

Pam  m  the  side  is  another  symptom  of  variable  occurrence. 
It  is  usually  present  to  a  greater  or  less  degree,  so  that  M.  Grisolle 
who  examined  301  cases,  with  a  special  view  to  this  inquiry,  reports 
it  m  no  less  than  272  cases ;  and  in  94  cases  which  occurred  in  the 
physicians'  wards  of  St.  George's  Hospital,  during  the  period  of 
my  registrarship,  it  was  noted  in  73  cases.  Nevertheless,  the  most 
formidable  pneumonia  may  exist  without  it;  or  it  may  be  severe 
and  catching  at  one  period  of  the  disease,  and  slight  or  altogether 
absent  at  another.  . 

It  has  been  stated-I  know  not  on  what  authority-that  pain 
is  not  met  with  in  cases  of  pure,  uncomplicated  pneumonia, 
but  arises  only  when  the  pleura  becomes  involved  by  an  extension 
of  inflammation  from  the  contiguous  lung  structure.  Observa- 
tion has  led  me  to  doubt  the  accuracy  of  the  statement;  for 
a  though  it  is  true  that  pain  is  more  constantly  present  in 
pleurisy  than  m  pneumonia,  yet  instances  are  not  wanting  in  which 
wide-spread  pleuritic  inflammation  has  been  unattended  by  pleuritic 
pam     On  the  other  hand,  cases  of  pneumonia  are  met  with  in 
which  no  evidence  of  pleurisy  can  be  obtained  by  auscultation,  and 
m  winch,  nevertheless,  the  stitch  in  the  side  is  very  severe;  nay 
more,  I  have  traced  cases  to  the  dead-house  of  St.  George's 
Hospital  m  whxch  pain  in  the  side  had  existed  during  life,  and  in 
winch,  after  death,  the  closest  inspection  has  only  served  to  colm 
the  impression  previously  entertained  as  to  the  abseuce  of  pleuritic 
mnammatl0n     Therefore,  whilst  admitting  that  acute,  Lchmg 
pain  m  the  side  zs  suggestive  of  pleuritic  complication,  I  am  bound 
to  maintain  that  ,t  does  not  necessarily  indicate  its  existence.  It 
may  be,  and  generally  is,  attributable  to  pleurisy;  but  in  some 
mstances  it  „  referable  to  intercostal  neuralgia,  and  it  ought  not 
to  be  regarded  as  of  pleuritic  origin,  unless  a  careful  physical  exa- 
m.nat.on  of  the  chest  unmistakeably  attests  the  correctness  of  such 

~r  of  ti e  raere  prcsence  of  a  metaiiic  °r 

resonance  of  the  voice  »  not  sufficient  to  decide  the  question.* 

•  See  pp.  120-124  of  this  treatise. 
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Pleuritic  friction  sound  should  be  heard,  or  some  other  evidence 
of  effusion  into  the  pleural  cavity  obtained,  before  such  a  con- 
clusion can  be  justified. 

In  corroboration  of  the  view  that  the  pain  which  accompanies 
inflammation  of  the  lungs  is  not  always  occasioned  by  pleurisy,  is 
the  fact  that  its  seat  does  not  usually  coincide  with  that  of  the  pul- 
monary inflammation.  It  is  but  fair  to  conclude  that  pleurisy,  aris- 
ing in  connection  with  pneumonia,  would  occur  in  that  portion  of 
the  membrane  which  is  in  apposition  with  the  inflamed  lung  tissue ; 
and,  undoubtedly,  when  well-marked  pleuropneumonia  occurs,  the 
pain  is  commonly  referred  to  that  portion  of  the  chest  at  which 
evidence  of  pneumonia  and  pleurisy  is  to  be  obtained.  But,  in  the 
cases  now  under  consideration,  in  which  proof  of  pleuritic  inflam- 
mation is  confined  to  the  existence  of  slight  segophonic  resonance 
of  the  voice,  the  pain  seldom  corresponds  with  the  seat  of  pneu- 
monia. It  is  usually  felt  on  a  level  with,  or  a  little  ^below  the 
nipple ;  but  it  may  occur  in  any  other  portion  of  the  thoracic  walls, 
and  it  is  aggravated  by  causes  which  influence  the  pain  of  inter- 
costal neuralgia  just  as  much  as  that  of  pleurisy.  It  is  increased 
by  cough  and  by  a  full  inspiration ;  by  sudden  change  of  posture, 
and  by  suddenly  and  forcibly  raising  the  arm  on  the  affected  side ; 
by  pressure  upon  or  percussion  of  the  intercostal  spaces  over  the 
painful  part,  and,  in  short,  by  whatever  brings  the  intercostal 
muscles  into  play,  or  exerts  any  pressure  upon  them.  Thus,  it 
generally  happens,  that  the  patient  cannot  lie  on  the  affected  side, 
and  prefers  lying  on  his  back.  In  certain  cases,  however,  I  have 
known  a  patient  lie  most  comfortably  on  the  painful  side,  being 
relieved  by  the  uniform  pressure  thus  exerted,  though  suffering,  of 
course,  some  increased  oppression  of  the  breathing  in  consequence 
of  his  position.  It  is  obvious,  then,  that  in  the  existence  of  pain 
there  is  nothing  absolutely  characteristic  of  the  disease  under 
consideration,  and  little  even  to  aid  us  in  our  diagnosis. 

Difficulty  of  breathing  is  another  symptom  which  varies  greatly 
in  severity.  Sometimes  it  is  extreme,  and  is  usually  most  urgent 
between  the  sixth  and  tenth  days  of  the  attack,  sometimes  it  is  so 
slight  that  the  patient  is  hardly  conscious  of  it;  and  between  these 
two  extremes  every  degree  of  embarrassment  of  the  breathing  may 
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be  observed.  It  always  takes  place,  however,  to  a  greater  or  less 
degree,  and  begins  to  manifest  itself  within  a  few  hours  after  the 
commencement  of  the  attack.  The  respirations  may  amount  to  24 
or  26  in  a  minute,  almost  from  the  very  outset  of  the  attack,  and 
may  even  number  35  or  40,  without  any  apparent  difficulty  of 
breathing ;  but  when  they  attain,  as  they  sometimes  do,  to  60  or  70 
in  a  minute,  it  is  obvious  that  suffocation  is  imminent :  the  face 
becomes  livid  or  pale,  the  nostrils  are  dilated  and  in  full  action,  the 
greatest  anxiety  is  depicted  on  the  countenance,  and  the  patient  is 
almost  unable  to  speak. 

Strangely  enough,  the  dyspnoea  is  not  proportioned  to  the  extent 
of  lung  affected  by  inflammation,  and  does  not  appear  to  be 
necessarily  connected  with  mischief  in  any  particular  portion  of  the 
lung;  so  that,  in  many  cases,  there  may  be  less  frequency  of 
breathing  when  an  entire  lung  is  inflamed,  than  in  others  when  a 
comparatively  small  portion  of  the  lung  tissue  is  implicated.  This 
holds  good  even  when  the  inflammatory  mischief  is  unaccompanied 
by  pain.  The  fact  appears  to  be,  that  some  persons  possess  a 
relatively  large  surplus  quantity  of  lung  tissue,  which  is  not  brought 
into  play  during  tranquil  breathing;  and  they  are,  therefore,  less 
embarrassed  by  the  inflammation  and  consequent  inaction  of  a 
certain  portion  of  their  lung  than  are  those  who,  possessing 
relatively  small  lungs,  ordinarily  employ  the  whole,  or  the  greater 
part,  of  their  respiratory  apparatus.  Hence,  it  happens  that, 
although  extreme  dyspnoea  is  always  a  symptom  of  the  gravest 
import,  it  is  not,  necessarily,  of  fatal  augury ;  and  that,  viewed 
alone,  without  reference  to  other  symptoms,  it  is  a  very  uncertain 
guide  to  the  extent  of  the  pulmonary  inflammation. 

There  is  yet  another  point  relative  to  the  respiration,  which  is 
deserving  of  special  notice,  viz.,  that  the  increase  of  its  frequency 
is  out  of  all  proportion  greater  than  that  of  the  pulse.  Thus,  at 
the  very  outset  of  the  attack,  the  respirations  will  be  often  30  in 
the  minute,  whilst  as  yet  the  pulse  does  not  exceed  80  or  84; 
and  when  the  pulse  rises  to  100  or  110,  the  respirations  will  be 
found  to  be  45,  50,  or  even  60.  In  like  manner,  with  the  decrease 
of  the  disease,  the  respirations  fall  in  frequency  more  rapidly  than 
the  pulse,  and  soon  resume  their  natural  relative  proportions. 
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Indeed,  the  variations  in  the  ratio  existing  between  the  pulse  and 
the  breathing  is  in  no  disease  more  marked  than  in  pneumonia ; 
and  in  none  is  more  information  to  be  derived  from  it  in  regard  to 
the  progress  and  probable  issue  of  the  disorder. 

The  cough  of  pneumonia  is  not  in  any  way  characteristic.  Com- 
mencing almost  with  the  first  invasion  of  the  disease,  it  is  not 
always  proportioned  either  to  the  extent  or  the  intensity  of  the 
pulmonary  inflammation ;  it  is  generally  frequent,  but  seldom  occurs 
in  paroxysms  j  it  is  short  and  dry  in  the  earlier  part  of  the  attack ; 
looser  and  accompanied  by  expectoration  at  a  somewhat  later 
period;  slight  or  altogether  absent  towards  the  close  of  fatal  cases. 
The  expectoration  at  first  consists  of  nothing  more  than  ordinary 
bronchial  mucus,  but  at  the  expiration  of  a  day  or  two,  and 
sometimes  within  a  few  hours,  it  assumes  a  truly  pneumonic 
character,  and  becomes  viscid,  semi-transparent,  often  rusty- 
coloured,  and  tenacious,  adhering  so  strongly  to  the  vessel 
containing  it,  as  to  admit  of  the  vessel  being  turned  upside  down, 
without  becoming  detached  from  its  sides.  The  rusty-coloured 
expectoration  consists  of  mucus  intimately  mixed  with  blood — not 
streaked  with  it  as  in  bronchitis,  but  thoroughly  mixed  and 
amalgamated  with  it — so  that  it  acquires  a  yellowish  or  reddish- 
yellow,  or  even  a  red  colour,  according  to  the  quantity  of  the  blood. 
If  the  disease  be  not  very  intense,  the  expectoration  never  attains 
the  degree  of  viscidity  or  the  depth  of  colour  above  referred  to,  but, 
though  still  tenacious,  and  adherent  to  the  sides  of  the  vessel, 
moves  from  one  part  to  another,  as  the  vessel  is  tilted.  If  the 
disease,  however  severe,  progresses  to  a  favourable  termination,  the 
sputa  become  more  abundant,  less  adhesive,  and  less  highly 
coloured,  passing  through  the  various  shades  of  orange,  until  at 
length  they  become  greenish  or  whitish,  and  resemble  the 
expectoration  of  ordinary  catarrh.  If,  on  the  other  hand,  the 
disease  be  hastening  to  a  fatal  termination,  the  expectoration 
becomes  scanty,  less  tenacious,  and  of  a  darker  or  dullish  brown 
hue,  resembling  the  juice  of  prunes.  Sometimes,  if  the  type  of 
inflammation  be  low,  or  if  it  be  connected  with  tubercular  deposit, 
the  mucus  may  be  tinged  or  streaked  with  blood ;  and  in  another 
class  of  cases,  which  of  late  years  have  been  more  frequent  than 
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formerly,  the  expectoration  is  neither  blood-tinged  nor  rusty- 
coloured,  but  consists  throughout  of  nearly  colourless,  stringy  and 
more  or  less  frothy  mucus.    In  fact,   the   character  of  the 
expectoration  varies  greatly  in   different  cases,   and   even  at 
corresponding  stages  of  the  complaint  in  cases  which  otherwise 
resemble  each  other  closely  j  so  that  it  is  impossible  from  mere 
inspection  to  draw  any  inference  as  to  the  stage  at  which  the 
disease  has  arrived,  or  as  to  the  precise  condition  of  the  lung. 
Under  the  microscope  the  rusty-coloured  sputa  of  pneumonia  are 
seen  to  consist  of  mucus  corpuscles,  epithelium,  exudation  cells, 
granular  matter,  blood-discs,  oil-globules,  and  casts  more  or  less 
perfect  of  the  ultimate  subdivisions  of  the  bronchi.    Sugar  has 
been  detected  in  it  during  the  height  of  the  inflammation;  and 
Dr.  Beale  has  shown  that  an  excess  of  chloride  of  sodium  is  con- 
stantly present*    Bamberger  reports  that,  during  the  inflamma- 
tory period,  the  sulphuric  acid  in  the  sputa  is  remarkably  in- 
creased, while  the  alkalies  in  combination  with  phosphoric  acid, 
which   enter  largely  into   catarrhal  sputa,  are  almost  wholly 
absent.f  During  the  advanced  stages  of  inflammation  of  the  lungs, 
when  the  respiration  is  very  frequent,  the  expired  air  is  colder 
than  natural,  and  contains  less  than  the  ordinary  proportion  of 
carbonic  acid.    This  has  been  clearly  proved  by  the  experiments 
of  Nysten,  and  is  doubtless  attributable  to  the  impermeability 
of  the  lung,  and  to  the  consequent  diminished  activity  of  the 
chemical  changes  taking  place  on  the  pulmonary  apparatus. 

Heat  of  skin  is  one  of  the  most  constant  symptoms  of  inflamma- 
tion of  the  lungs.  The  temperature  of  the  surface  is  almost  always 
raised,  and  the  skin  is  often  pungently  hot  and  burning.  Some- 
times the  thermometer,  placed  in  the  axilla  or  under  the  tongue 
will  rise  on  the  first  day  to  100  or  102,  and  on  the  third  or 
fourth  day  to  105°;  but  after  the  sixth  or  seventh  day  the 
temperature  begins  to  fall,  and  when  the  breathing  is  much 
oppressed,  and  the  disease  is  tending  to  a  fatal  termination,  the 
temperature  of  the  body  sinks,  the  surface  becomes  cold,  a  clammy 
perspiration  breaks  out,  and  a  vesicular  eruption  of  sudamina  somc- 

*  '  Med.-Chir.  Trana.,'  vol.  xxxv. 

t  See  'Year-book  of  Med.  and  Surgery  for  1862/  Now  Sydenham  Society. 
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times  makes  its  appearance.  A  decrease  of  temperature  always  pre- 
cedes the  falling  of  the  pulse  and  the  commencement  of  resolution. 

The  pulse  varies  greatly  in  different  cases  and  at  different 
periods  of  the  disease.  About  the  third  or  fourth  day  of  the 
attack  it  generally  beats  120  or  130  per  minute,  and  in  cases 
tending  to  a  fatal  issue  it  may  attain  to  160  beats  per  minute;  but 
in  some  persons  the  disease  may  run  its  course  with  a  pulse  not 
exceeding  60  or  70.  In  most  of  such  cases  there  is  a  remarkable 
absence  of  feverish  excitement,  and  the  symptoms  have  always 
appeared  to  me  to  denote  passive  congestion  rather  than  truly 
active  inflammation.  Certain  it  is  that  in  the  more  formidable 
types  of  the  disease  the  pulse  is  always  frequent,  and  in  the  first 
instance  generally  full  and  resistent ;  and  even  when  the  breathing 
has  become  oppressed  and  the  pulmonary  circulation  embarrassed, 
it  is  still  rapid,  though  small  and  feeble,  and  sometimes 
intermittent.  In  one  instance  only  have  I  chanced  to  meet  with 
a  quiet  pulse  coincidently  with  serious  and  extensive  pulmonary 
inflammation ;  and  in  the  case  alluded  to,  the  pulse  increased  in 
frequency  after  the  first  violence  of  the  attack  had  abated.  I  am 
unable  even  to  offer  a  conjecture  as  to  the  cause  of  the  slowness  of 
the  pulse  in  these  cases,  but  the  suggestion  offered  by  Dr.  Walshe 
as  to  the  pulse  in  such  patients  being  still  slower  in  health,  is  not 
in  accordance  with  the  results  of  general  observation.  The  same 
slowness  of  the  pulse  is  sometimes  observed  in  pericarditis, 
peritonitis,  and  other  inflammatory  disorders ;  and  in  those  cases, 
just  as  in  the  case  of  pneumonia  above  alluded  to,  I  have  known 
the  frequency  of  the  pulse  increase  with  the  subsidence  of  the 
inflammatory  mischief. 

The  blood  in  pneumonia  is  highly  charged  with  fibrin,  so  much 
so  that  the  fibrinous  element  amounts  sometimes  to  13  parts  per 
1000,  and  on  the  average  to  7*3  parts.*  Consequently,  when  vene- 
section is  practised,  the  clot  is  highly  buffed  and  cupped ;  and  when 
the  circulation  through  the  lung  is  much  impeded,  there  is  a  great 
disposition  to  the  formation  of  fibrinous  coagula  in  the  right  cavities 
of  the  heart.  In  some  cases  the  presence  of  these  coagula  forms  a 
serious  aggravation  of  the  danger,  and  renders  recovery  impossible. 

*  See  Simon's  '  Chemistry,'  Sydenham  Society's  publication,  vol.  i,  p.  260. 
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The  brain  sympathises  with  the  general  disturbance,  and 
"  cerebral  symptoms  "  not  unfrcquently  result.  These  consist  of 
headache,  which  is  amongst  the  earlier  and  more  common  accom- 
paniments of  pneumonia;  of  delirium,  which,  though  less  common, 
is  by  no  means  of  unfrequent  occurrence;*  and  of  convulsions  and 
coma,  which  are  rarely,  if  ever,  met  with,  except  towards  the  close 
of  fatal  cases.  These  head  symptoms  when  severe,  are  always 
alarming ;  for  they  denote  that  the  nutrition  of  the  brain  is 
seriously  interfered  with ;  and  inasmuch  as  this  can  take  place 
only  through  the  medium  of  the  blood,  it  is  obvious  that  the  vital 
fluid  must  be  either  highly  charged  with  a  materies  morbi,  or  else 
must  be  very  imperfectly  arterialized.  In  either  case  it  is  unfit  for 
the  proper  maintenance  of  the  vital  functions,  and  in  its  effects 
affords  a  measure  of  the  severity  of  the  disease,  of  the  extent  and 
intensity  of  the  mischief  in  the  chest,  and  of  the  irritability  of  the 
nervous  centres.  My  opinion,  however,  is  opposed  to  the  belief 
that  the  delirium  occurs  merely  as  a  consequence  of  the  impeded 
state  of  the  pulmonary  circulation.  I  am  rather  inclined  to  regard 
it  as  invariably  dependent  on  a  poisoned  bloody  the  morbid  action 
of  which  is  rendered  more  surely  operative  by  its  imperfect 
arteriabzation,  and  by  some  unusual  excitability  of  the  brain. 

Herpes  labiabs  is  apt  to  appear  about  the  third  or  fourth  clay 
of  the  attack,  especially  in  young  and  middle-aged  patients,  and  is 
usually  regarded  as  of  good  augury.  But  I  am  inclined  to  doubt 
the  correctness  of  this  opinion.  The  mortality  is  certainly  less  in 
cases  in  which  an  eruption  of  herpes  takes  place;  but  this  is 
explicable  by  the  fact  that  the  eruption  commonly  occurs  at  an  age 
when  the  rate  of  mortality  from  pneumonia  is  always  low.  In 
the  few  instances  in  which  I  have  observed  it  in  early  or  advanced 
life,  the  issue  of  the  cases  has  not  been  favourable. f 

*  A  remarkable  instance  of  violent  maniacal  delirium  in  connection  with  inflam- 
mation of  the  upper  lobe  of  the  right  lung  occurred  in  a  man  (Job  Warren,  a;t.  24), 
admitted  under  my  care  into  the  Cambridge  Ward  of  St.  George's  Hospital,  February 
7th,  1862.  It  came  on  suddenly  without  previous  headache,  and  subsided  under  the 
use  of  full  doses  of  opium  and  ather. 

f  Herpes  occurred  in  182  out  of  421  cases  of  pneumonia  observed  by  Geissler ;  and 
of  the  herpetic  cases  17  only  died,  whereas  70  of  the  non-herpctic  patients  succumbed 
to  the  disease  (see  Froriep's  'Notizia,'  vol.  iii,  No.  7,  18G1,  quoted  in  'Med.  Times 
and  Gazette,'  February  1st,  1801). 
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The  digestive  organs  are  usually  deranged  to  a  greater  or  less 
extent,  but  not  in  any  constant  or  characteristic  manner.  Thirst 
is  sometimes  a  prominent  symptom,  more  especially  among 
children.*  The  appetite  is  impaired  or  altogether  lost ;  vomiting 
occurs  sometimes,  but  not  generally ;  the  tongue  is  usually  furred, 
and  the  bowels  are  often  but  not  invariably  costive. 

The  urine  is  generally  scanty  during  the  height  of  the  disease, 
deep-coloured,  loaded  with  lithates,  and  of  specific  gravity  varying 
from  1015  to  1030,  or  even  higher.  The  amount  of  urea  is  always 
increased  at  the  commencement  of  the  disease,  and  especially  from 
about  the  fourth  to  the  sixth  days,  after  which  it  gradually  decreases, 
and  may  fall  below  the  normal  amount.  Sometimes  the  urine 
contains  a  few  crystals  of  lithic  acid  and  of  oxalate  of  lime,  and 
occasionally  a  small  quantity  of  albumen;  the  inorganic  salts  are 
deficient,  the  chloride  of  sodium  especially  so — a  fact  observed  in 
other  acute  inflammatory  disorders,  and  dependent  in  great  measure 
on  the  nature  of  the  food  consumed.  It  has  been  found,  however, 
that  as  the  chlorides  decrease  in  the  urine  they  increase  in  quantity 
in  the  sputa,  f  and  vice  versa,  and  it  is  therefore  probable  that  their 
deficiency  in  the  urine  is  partly  attributable  to  their  determination 
to  the  inflamed  lung. 

It  will  be  admitted,  then,  that  there  is  nothing  in  the  general 
symptoms  of  pneumonia  to  guide  us  with  certainty  to  a  correct 
diagnosis.  If  the  sputa  happen  to  be  extremely  adhesive,  semi- 
transparent,  and  rusty- coloured,  and  present  under  the  miscroscope 
the  characters  already  described  as  appertaining  to  pneumonic 
expectoration,  it  is  fair  to  conclude  that  inflammation  of  the 
pulmonary  tissue  is  present.  But  inflammation  of  the  lungs  may 
be  very  severe,  and  yet  the  sputa  may  not  be  characteristic ;  so 
that  it  is  only  by  reference  to  the  physical  signs  that  a  correct 
conclusion  can  be  drawn  as  to  the  nature  of  the  disease  and  the 
stage  at  which  it  has  arrived. 

It  has  been  already  stated  that  the  physical  signs  are  dependent 
on  the  morbid  changes  to  which  inflammation  gives  rise  in  the  lung, 
and  it  may  be  well,  therefore,  to  collocate  a  description  of  the 

*  Rilliet  et  Barthez,  p.  99. 

t  Sec  Dr.  Beale's  paper  in  '  Med.-Cliir.  Trans.,'  vol.  xxxv. 
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morbid  changes  and  physical  signs  which  are  usually  observed  at 
different  stages  of  the  disease. 

By  common  consent,  the  course  of  pneumonia  has  been  divided 
into  three  stages,  corresponding  to  three  well-marked  and  dis- 
tinctive conditions  of  the  lung.  The  first  is  that  of  engorgement  or 
splenization ;  the  second,  that  of  red  hepatization ;  the  third,  that  of 
grey  hepatization,  or  diffused  suppuration  of  the  pulmonary  tissue. 
The  peculiarities  of  each  condition  and  the  physical  signs  by  which 
they  are  each  accompanied  will  be  seen  on  reference  to  the  sub- 
joined description. 

Morbid  Anatomy. 
First  Stage — Engorgement,  or  Splenization. 

The  pulmonary  capillaries  are  gorged  with  blood,  and  the  air- 
cells  are  loaded  with  bloody  serum,  which  has  exuded  into  them, 
and  has  been  rendered  frothy  by  the  admixture  of  air. 

The  inflamed  lung  is  of  a  livid  red  or  violet  colour  externally, 
and  its  surface  is  less  smooth  and  glistening  than  natural ;  it  does 
not  collapse  like  a  healthy  lung,  and  is  heavier  and  less  crepitant 
under  the  finger :  moreover,  it  is  less  elastic  than  natural,  so  that 
it  pits  on  pressure  like  an  cedematous  lung. 

When  cut  into,  a  quantity  of  reddish,  frothy  fluid  escapes,  and 
the  cut  surface  is  seen  to  be  spongy  and  of  a  brick-red  colour.  A 
gentle  stream  of  water  directed  on  it  will  wash  away  the  greater 
part  of  the  exudation,  and  render  this  condition  more  apparent. 
The  lining  membrane  of  the  bronchial  ramifications  is  of  a  deep  red 
colour. 

The  permeability  of  the  lung  is  lessened,  not  destroyed;  so  that, 
although  the  specific  gravity  of  the  lung  tissue  is  increased,  the 
most  engorged  portions  will  float  when  placed  in  water.  Its 
consistence  is  found  to  be  diminished,  and  its  tissue  is  softer  than 
natural,  and  easily  torn  like  the  spleen.  Hence  the  term 
splenization. 

If  resolution  takes  place  at  this  stage  of  the  complaint,  the  sero- 
sanguinolent  fluid  which  has  been  poured  out  ^is  absorbed,  the 
congestion  gradually  passes  off,  and  the  lung  returns  to  its  normal 
condition. 
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In  certain  instances,  which  during  life  are  unaccompanied  by 
crepitation,  there  is  little  or  no  frothy  fluid  in  the  air-cells,  but  the 
interlobular  cellular  tissue  is  the  seat  of  inflammation,  and  is  dis- 
tended with  a  reddish-coloured  fibrinous  exudation,  which  presses 
upon  and,  for  the  time,  obliterates  the  air-vesicles. 

Second  Stage. — Red  Hepatization. 

Not  only  are  the  pulmonary  capillaries  gorged,  but  the  air-cells 
are  distended  with  fibrinous  exudation,  which  produces  consolida- 
tion of  the  pulmonary  tissue,  so  that  the  lung  does  not  collapse 
when  the  chest  is  opened.  The  surface  of  the  lung  is  still  of  a 
brownish  red  or  livid  red  colour,  but  the  hepatized  portions  no 
longer  contain  air,  no  longer  crepitate  under  pressure,  and  sink 
when  placed  in  water. 

When  an  incision  is  made  into  the  lung,  the  fluid  which  escapes 
is  usually  thicker  and  less  in  quantity  than  in  the  state  of 
engorgement ;  it  is  of  a  reddish-brown  or  claret  colour,  and  almost 
free  from  admixture  of  air.  The  lung  tissue  is  no  longer  spongy 
in  appearance ;  it  is  evidently  more  compact  and  solid  than  natural, 
and  is  sometimes  firm  and  resistant ;  but  more  commonly  it  is  soft 
and  friable,  or  easily  broken  down ;  so  much  so,  indeed,  that  it 
may  be  quite  rotten,  and  may  be  reduced  to  a  state  of  pulp  by  the 
slighest  pressure. 

Its  cut  surface  is  frequently  smooth,  and  resembles  the  cut 
surface  of  liver  j  more  commonly  it  is  granular,  and  occasionally  it 
is  pulpy  and,  almost  diffluent.  Sometimes  it  is  of  a  uniform  claret- 
red  colour,  but  at  others  mottled  or  variegated,  partly  from  the 
presence  of  black  pigment,  and  partly  from  the  contrast  afforded 
by  the  interlobular  cellular  tissue,  and  by  the  coats  of  the  bronchial 
tubes  and  vessels,  which  are  less  red  than  the  surrounding  tissue. 

Its  torn  surface  is  always  granular,  and  when  the  granulations 
are  carefully  examined  with  a  lens  of  low  power,  they  are  seen  to 
be  swollen  air-cells,  filled  with  blood-tinged  coagulated  fibrin, 
which  sometimes  may  be  detached  from  the  cell-walls  to  which  it  is 
adherent.  In  some  rare  instances  the  interlobular  cellular  tissue 
appears  to  be  the  principal  seat  of  mischief,  and  is  seen  to  be 
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infiltrated  with  fibrinous  exudation,  in  which  case  the  air-vesicles 
are  compressed  and  almost  obliterated,  instead  of  being  distended 
with  exudation,  and  the  torn  surface  of  the  lung  does  not  present 
the  usual  granular  appearance. 

As  the  second  passes  into  the  third  stage  of  the  disease,  the 
hepatized  lung  becomes  less  dark-coloured,  and  traces  of  a  grey  or 
yellowish  matter  may  be  perceived  here  and  there  mixed  with  the 
reddish  fluid,  which  escapes  when  the  cut  surface  is  gently  scraped 
with  a  scalpel. 

When  resolution  takes  place  at  this  stage  of  the  complaint,  a 
serous  fluid  is  poured  out,  which  leads  gradually  to  the  separation 
and  liquefaction  of  the  fibrinous  matter  previously  effused,  and  as 
the  liquefied  matters  are  expectorated  the  lung  becomes  more 
pervious  to  air. 

Ultimately  the  exuded  matter  may  be  thoroughly  got  rid  of  by 
expectoration,  the  engorgement  of  the  pulmonary  capillaries  may 
pass  off,  the  colour  and  sponginess  of  the  lung  return,  and  its  tissue 
may  reassume  its  normal  appearance. 


Third  Stage. — Grey  Hepatization. 

This  consists  in  diffuse  suppuration  of  the  pulmonary  tissue, 
and  is  sometimes  termed  purulent  infiltration.  In  this  stage  the 
colouring  matter  of  the  blood  disappears,  the  solid  fibrinous  exu- 
dation is  broken  up,  and  is  gradually  replaced  by  liquefied 
exudation  matter  and  true  pus.  The  affected  portion  of  the  lung 
is  of  a  grey  or  dirty  grey  colour,  or  mottled,  from  admixture  of 
black  pigment  or  red  colouring  matter;  it  is  dense  and  imper- 
meable to  air,  sinking  instantly  in  water,  and  is  soft  and  rotten, 
breaking  down  under  pressure  into  a  yellowish- grey  pulpy  mass. 
"When  an  incision  is  made  into  it,  its  whole  texture  is  seen  to  be 
infiltrated  with  pus;  puriform  matter,  unmixed  with  air,  oozes 
from  every  divided  bronchus,  and  from  almost  every  air-cell,  and 
emits  a  faint,  disagreeable  odour;  and  when  the  liquid  matter 
has  been  removed  by  washing,  the  granular  texture,  so  charac- 
teristic of  the  second  stage  of  the  disease,  is  seen  to  have  almost 
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disappeared ;  here  and  there,  however,  it  still  partially  exists,  the 
granulations  being  of  a  grey  colour. 

Sometimes,  though  rarely,  a  circumscribed  abscess  results  from 
pneumonic  inflammation,  so  rarely,  however,  that  when  Laennec 
published  the  second  edition  of  his  work,  he  had  met  with  only  six 
examples  of  it ;  and,  amongst  the  cases  which  proved  fatal  in  St. 
George's  Hospital  during  the  ten  years  ending  December  31st,  1850, 
twenty-two  instances  only  of  pulmonary  abscess  were  met  with, 
including  cases  of  secondary  inflammation.  When  it  does  occur,* 
it  forms  an  irregular-shaped  cavity,  with  ragged  walls,  containing 
puriform  matter,  and  surrounded  by  rotten  lung  tissue,  infiltrated 
with  pus.  When  it  has  discharged  its  contents  it  may  collapse 
and  cicatrize,  and  thus,  if  the  portion  of  lung  involved  be  large,  it 
may  lead  to  retraction  of  the  chest-walls  over  the  collapsed  parts. 

Another  occasional  result  of  pneumonic  inflammation  is  gan- 
grene, either  circumscribed  or  diffused — most  commonly  circum- 
scribed and  very  limited  in  extent.  Its  occurrence,  however,  is 
even  more  rare  than  ordinary  abscess.  I  have  only  met  with  it 
on  three  occasions,  and  it  was  not  once  noted  amongst  the  305 
cases  of  pneumonia  referred  to  by  M.  Grisolle.f  Indeed,  it  is 
doubtful  whether  its  occurrence  is  not  attributable  to  some  con- 
stitutional taint,  some  peculiarly  distempered  condition  of  the 
blood  leading  to  embolism  of  the  nutrient  vessels,  and  not  to  the 
violence  of  the  pneumonic  inflammation.  Certain  it  is  that  the 
arteries  leading  to  the  gangrenous  parts  are  often  filled  with 
coagula.  The  gangrenous  portion  is  of  a  greenish  brown  colour, 
and  is  sometimes  soft  and  wet,  more  often  diffluent,  and  emits  an 
intensely  fetid  odour.  Even  during  life,  the  abominable  stench  is 
characteristic  of  mortification.  It  results  in  the  gradual  lique- 
faction and  elimination  of  the  dead  matter,  and  the  consequent 
formation  of  a  cavity  which  may  collapse  and  cicatrize  like  an 
ordinary  pneumonic  abscess. 

*  M.  Grisolle  is  of  opinion  that  the  formation  of  pneumonic  abscess  is  connected 
with  a  debilitated  constitution.  He  says  (loc.  cit.,  p.  332) — "  Sur  seize  individus  qui 
ont  succomhe  avec  des  abces  pulmonaires  primitifs,  et  pour  lesquels  on  a  tenu  compte 
de  l'etat  constitutional,  je  n'en  trouve  que  deux  ayant  les  attributs  d'une  bonne  con- 
stitution." 

t  Grisolle,  loc.  cit.,  p.  345. 
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In  some  instances  pnenrnonia  terminates  in  induration  of  the 
lung :  the  exudation  matter,  instead  of  undergoing  the  process  of 
softening,  hardens,  and  subsequently  contracts ;  rendering  the  lung 
tissue  tough  and  impervious  to  air,  and  the  hulk  of  the  lung  smaller 
than  natural.  On  two  occasions  I  have  met  with  cases  in  point. 
The  physical  signs  of  pulmonary  consolidation  were  very  per- 
sistent, and  a  post-mortem  examination  showed  that  simple  con- 
solidation and  contraction  of  a  lung  had  occurred  without  pleuritic 
inflammation.  Such  cases,  I  believe,  are  not  examples  of  ordinary 
pneumonia,  but  are  connected  with  an  exudation  more  than 
usually  fibrinous  into  the  interlobular  cellular  tissue;  undoubt- 
edly they  are  extremely  rare ;  and,  in  some  of  the  instances  referred 
to  by  authors  as  lungs  contracted  by  pneumonia,  I  believe  the 
lungs  to  have  been  collapsed,  and  in  others  to  have  been  compressed 
by  pleuritic  effusion. 

Physical  Signs. 
First  Stage. 

Inspection. — The  costal  movements  are  not  materially  dimi- 
nished except  when  catching  pain  in  the  side  leads  to  their  being 
restrained. 

Palpation. — No  material  alteration  can  be  perceived  in  the 
vocal  fremitus. 

Mensuration. — The  size  of  the  affected  side  is  not  increased. 

Percussion. — A  peculiar  amphoric  quality  of  resonance  is  often 
emitted  by  that  portion  of  the  chest  at  which  inflammation  is  just 
beginning;*  but  this  ceases  soon  after  the  commencement  of 
exudation,  and  is  replaced  by  dulness  more  or  less  marked, 
according  to  the  amount  of  exudation  and  the  extent  of  lung 
involved. 

Auscultation. — During  the  early  period  of  engorgement,  and 
before  exudation  takes  place,  the  breathing  is  weak  in  the  affected 
parts ;  exaggerated  in  their  immediate  vicinity.  As  soon  as  fluid 
is  poured  out,  the  respiratory  sounds  are  obscured  or  replaced  by 

*  See  pp.  00-08  of  this  treatise. 
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the  characteristic  small  crepitation  of  pneumonia — a  sound  as  of  a 
multitude  of  minute  crackles,  which  occur  in  a  volley  towards  the 
close  of  inspiration,  and  are  not  affected  by  coughing  or  ex- 
pectoration. Neither  bubbling  rales  nor  rhonchi  are  audible, 
unless  bronchitis  be  also  present. 

When  the  air-cells  become  completely  filled  and  the  minute 
bronchial  ramifications  obstructed  by  exudation,  the  crepitation 
ceases ;  and  when,  as  often  happens,  inflammation  extends  to  the 
smaller  bronchi  and  capillary  bronchitus  is  set  up,  small  bubbling 
rales  are  heard  accompanying  expiration  as  well  as  inspiration. 
In  some  few  instances,  especially  when  pneumonia  arises  in  con- 
nection with  acute  rheumatism,  tubular  breathing  is  rapidly 
induced,  but  crepitation  never  occurs — a  fact  which  I  have  verified 
on  several  occasions,  and  believe  to  be  attributable  to  the  occur- 
rence of  exudation  into  the  interlobular  cellular  tissue,  and 
consequent  immediate  occlusion  of  the  air-cells.  The  mere 
non- occurrence  of  crepitation,  therefore,  is  not  a  certain  pi-oof  of 
the  non-existence  of  inflammation  of  the  lung  tissue. 

The  vocal  resonance  is  usually  somewhat  intensified. 

If  the  disease  is  checked  at  this  stage,  and  resolution  takes 
place,  crepitation  gradually  ceases,  and  is  replaced  by  the  respira- 
tory murmur,  whilst  at  the  same  time  the  chest  recovers  its 
normal  resonance  on  percussion. 

Second  Stage. 

Inspection. — The  costal  movements  are  diminished  on  the 
affected  side ;  that  of  elevation,  however,  less  than  that  of  expan- 
sion.   On  the  unaffected  side  they  are  somewhat  increased. 

Palpation. — The  vocal  fremitus  varies.  It  is  usually  above  the 
average  standard,  but,  in  some  instances,  it  falls  below  it,  and 
occasionally,  when  the  bronchi  are  plugged  with  exudation  it  is 
altogether  abrogated.  Of  this  I  have  no  doubt  j  for,  on  two  occa- 
sions in  which  during  life  I  noted  entire  absence  of  vocal  thrill, 
I  had  the  opportunity  of  verifying  by  post-mortem  examination 
the  existence  of  mere  pneumonic  consolidation. 

Mensuration. — I  have  never  been  able  to  satisfy  myself  as  to 
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the  existence  of  any  increase  in  the  size  of  the  affected  side,  but 
M.  Grisolle  asserts  that  he  has  detected  slight  enlargement  in 
some  rare  instances.* 

Percussion. — The  sound  is  usually  dull,  and  the  sense  of 
resistance  to  the  finger  considerable.  In  some  instances,  however, 
the  diminution  of  clearness  is  not  great,  and  in  others,  percussion 
may  elicit  a  clear  but  shallow  resonance.  This  occurs  only  when 
a  superficial  layer  of  the  lung  contains  air,  whilst  solidified  lung  lies 
behind  it.f 

Auscultation. — The  respiration  is  of  a  hollow  character,  some- 
times diffused  throughout  the  hepatized  portion,  but  more  com- 
monly tubular  in  its  centre,  and  harsh,  diffused,  and  blowing 
towards  its  periphery.  Over  those  portions  where  tubular  breath- 
ing exists  there  is  entire  absence  of  rales  and  rhonchi,  and  intense 
vocal  resonance  is  heard,  which  is  usually  of  a  metallic,  ringing 
character,  and  often  quasi  segophonic.  Towards  the  confines 
of  the  hepatized  portion  the  vocal  resonance  is  less  intense,  and 
loses  its  ringing  and  bleating  character.  Just  beyond  the  limits 
of  the  hepatization,  fine  crepitation  is  often  audible. 

Sometimes,  when  the  fibrinous  exudation  is  very  great  and  the 
bronchi  become  obstructed,  neither  tubular  breathing,  nor  rales 
nor  rhonchi,  are  audible  over  the  hepatized  lung ;  there  is  little  or 
no  vocal  resonance,  and  there  is  absolute  dulness  on  percussion. 
Such  examples,  however,  are  somewhat  uncommon.  The  heart's 
sounds  are  frequently  transmitted  through  the  consolidated  lung 
with  unnatural  intensity;  but  the  facility  of  their  transmission 
appears  to  vary  with  the  precise  species  of  exudation,  and  the  con- 
sequent condition  of  the  consolidated  lung.  Through  some  lungs 
which  are  extensively  hepatized  the  heart's  sounds  are  not  trans- 
mitted at  all;  through  others,  also  extensively  hepatized  but  still 
vibratile,  not  only  are  the  cardiac  sounds  transmitted,  but  a 
distinct  fremitus  may  be  conveyed  to  the  hand. 

*  '  Traite  pratique  de  la  Pneumonie,'  par  M.  Grisolle,  pp.  226-7. 

t  -See  pp.  G0-6S  of  this  treatise.  The  cases  referred  to  by  various  authors  in  which 
this  resonance  is  attributed  to  the  proximity  of  an  air-distended  stomach,  or  to  the 
presence  of  a  large  bronchus  behind  a  thin  layer  of  solidified  lung,  are  all,  I  believe, 
explicable  by  the  condition  of  lung  above  described.  If  the  proximity  of  nn  air- 
distended  stomach  would  occasion  this  resonance,  it  ought  to  bo  prescut  in  almost 
every  case  of  pneumonic  consolidation  of  the  lower  lobe  on  the  left  side. 
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As  soon  as  resolution  has  commenced,  and  liquefaction  of  the 
solid  exudation  matter  has  taken  place,  other  signs  begin  to  manifest 
themselves.  The  respiration  is  then  accompanied  by  returning 
crepitation,  or  more  often  by  moderate-sized  rales,  resulting  from 
air  passing  to  and  fro  through  the  fluid  which  occupies  the  air- 
cells  and  smaller  bronchial  ramifications.  If  any  of  the  larger 
bronchi  contain  fluid,  the  rales  may  not  only  become  large  and 
coarse,  but,  if  the  surrounding  lung  tissue  remains  condensed, 
may  even  give  rise  to  the  impression  of  gurgling. 

As  resolution  proceeds,  the  respiration  ceases  to  be  tubular,  and 
becomes  at  first  more  diffused,  then  simply  coarse  and  blowing, 
and  ultimately  natural ;  the  vocal  resonance  becomes  less  intense, 
and  loses  its  quasi  segophonic  character;  and  the  percussion  note, 
which  at  first  is  dull,  assumes  by  degrees  its  normal  character. 
Indeed,  the  clearness  and  resonance  of  the  percussion  note  returns 
more  quickly  than  it  does  after  pleurisy. 

Third  Stage. 

The  physical  signs  in  the  early  part  of  this  stage  of  the  disease 
resemble  those  already  described  as  belonging  to  the  preceding 
stage;  in  short,  they  are  simply  the  signs  of  consolidation.  It 
has  been  questioned  whether  resolution  can  take  place  when  the 
lung  has  reached  the  stage  of  grey  hepatization,  and  it  is  manifestly 
impossible,  from  the  nature  of  the  case,  to  adduce  conclusive 
evidence  of  the  fact.  Be  this  as  it  may,  it  is  certain,  that  in  the 
event  of  its  occurrence,  it  would  be  accompanied  by  signs  very 
closely  resembling  those  observed  during  resolution  in  the  second 
stage  of  the  disease,  and  differing  from  them  only  in  the  larger 

size  of  the  rales. 

When  a  cavity  is  in  process  of  formation,  whether  as  the  result 
of  simple  abscess  or  of  circumscribed  gangrene,  there  is  little  or 
no  physical  indication  of  the  fact.  The  percussion  sound,  of 
course,  is  dull  if  the  abscess  is  seated  superficially,  and  respiration 
is  almost,  if  not  quite  inaudible  over  the  part;  but  there  is  no 
positive  evidence  of  the  mischief  which  is  going  on.  It  is  other- 
wise, however,  as  soon  as  the  abscess  has  formed  a  communication 
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with  the  bronchi,  and  part  of  its  contents  have  been  evacuated. 
There  are  then,  superadded  to  the  ordinary  signs  of  consolidation, 
the  signs  resulting  from  the  presence  of  a  cavity,  and  the  ad- 
mixture in  it  of  air  and  fluid.    The  percussion  sound  may  then  be 
dull  or  of  a  shallow  amphoric  character,  according  to  the  size  and 
position  of  the  cavity,  the  condition  of  its  walls,  and  the  amount 
of  air  winch  it  contains ;  respiration  of  a  hollow  character  may  or 
may  uot  be  audible,  and  may  or  may  not  be  accompanied  by  large - 
sized  bubbling  or  gurgling  (when  this  occurs  it  is  usually  of  a 
metallic  quality),  and  the  vocal  resonance,  though  varying  with 
the  freedom  of  communication  with  the  bronchi,  is  generally  much 
augmented,  and  may  even  attain  a  pectoriloquous  character. 

If  the  cavity  be  large  and  seated  superficially,  retraction  of  the 
chest-walls  over  the  affected  part  will  be  perceptible  after  a  time ; 
but,  under  no  other  condition,  does  retraction  of  the  thoracic 
parietes  occur  during  the  acute  stage  of  pneumonia.  The  experience 
of  Messrs.  Grisolle,  Woollez,  and  others  coincides  with  mine  in 
this  particular.  Therefore,  as  retraction  has  never  been  observed, 
except  under  the  circumstances  referred  to,  in  any  instance  in 
which  a  post-mortem  examination  has  proved  the  absence  of 
pleuritic  effusion,  it  is  fair  to  conclude  that,  in  the  cases  observed 
by  Drs.  Stokes  and  Walshe  during  the  progress  of  supposed  un- 
complicated pneumonia,  pleuritic  complications  must  have  co- 
existed. 

Gangrene  gives  rise  to  the  physical  signs  which  accompany 
abscess  of  the  lung;  and,  physically,  is  not  distinguishable  from 
ordinary  softening  and  excavation  of  the  lung  tissue. 

Induration  of  the  lung  is  attended  by  diminution  of  the  costal 
movements,  by  dulness  on  percussion,  by  the  absence  of  vesicular, 
and  the  presence  of  hollow-sounding  tubular  breathing,  and  by 
increase  of  vocal  resonance.  Ordinarily  there  is  absence  of  rales 
and  rhonchi,  but  if  bronchitis  or  oedema  of  the  lung  occurs,  these 
sounds,  of  course,  exist;  and  if  the  air-tubes  become  clogged  by 
secretion,  there  may  be  absence,  rather  than  increase,  of  vocal 
resonance.  After  a  time,  as  contaction  of  the  indurated  lung 
takes  place,  retraction  of  the  chest-walls  occurs  over  the  affected 
parte. 
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Drs.  Stokes,  Walshc,  and  some  other  authorities  maintain  that 
intense  arterial  injection  of  the  lung  exists  in  pneumonia  prior  to 
the  stage  of  engorgement — a  condition  characterised,  after  death, 
by  "dryness  and  bright  vermilion  colour,"  and  distinguishable, 
during  life,  by  the  occurrence  of  respiration,  which  is  harsher, 
rougher,  and  of  higher  pitch  than  natural.  My  opinion,  however, 
accords  with  that  of  Skoda,  who  is  opposed  to  this  supposition. 
Theoretically,  I  am  unable  to  conceive  how  mere  arterial  injection 
and  dryness  of  the  pulmonary  membrane  can  produce  the  signs 
enumerated  as  belonging  to  this  condition;  and  practically,  my 
observations  incline  me  to  assert  with  M.  Grisolle,  that  "  weakness 
of  the  respiratory  murmur,  attended  by  loss  of  purity  and  soft- 
ness," usually  characterises  the  commencement  of  the  disease. 
Indeed,  this  is  only  what  might  have  been  expected  from  the 
dryness  of  the  pulmonary  membrane  and  the  diminution  of  the 
size  of  the  ultimate  bronchial  ramifications,  consequent  on  its 
tumescence.  Further,  it  is  inconsistent  with  the  result  of  my 
observations  to  suppose  that  the  bright  vermilion  colour  of  the 
lung  sometimes  observed  after  death  in  cases  of  pneumonia,  is 
attributable  specially  to  pneumonic  injection  of  its  tissue;  for  it  is 
not  always  met  with  in  pneumonia,  and  sometimes  it  is  observed 
in  fatal  cases  of  anaemia,  and  in  other  diseases  which,  during  life, 
had  not  been  accompanied  by  symptoms  of  pulmonary  mischief. 
Rokitansky  and  others  attribute  it  to  anaemia,  and  it  certainly 
does  occur  most  frequently  in  cases  which  have  been  characterised 
during  life  by  anaemic  symptoms.  Assuredly  it  is  not  the  result 
of  inflammation  of  the  lungs,  and  cannot  be  adduced  as  evidence 
of  its  existence ;  neither  is  it  productive  of  any  physical  signs  or 
accompanied  by  any  special  general  symptoms  on  which  to  base  a 
line  of  treatment. 

The  existence  of  fine  crepitation  in  the  lung  is  often  spoken  of  as 
pathognomonic  of  acute  inflammation  of  the  lungs;  but  it  ought 
to  be  understood  that  this  sign  if  viewed  alone  does  not  afford  a 
safe  criterion  as  to  the  presence  of  the  disease  in  question.  In 
some  instances  it  is  absent  throughout  the  attack ;  and  in  many 
more  a  crepitant  rale  is  heard  in  the  earlier  stages  of  the  disorder, 
which  is  undistinguishable  from  that  which  accompanies  capillary 
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bronchitis.    True,  the  crepitation  which  is  met  with  in  pneumonia 
is  generally  more  abundant,  more  rapidly  evolved,  and  is  finer  and 
of  a  drier  character  than  that  of  capillary  bronchitis  ;  true,  also, 
that  it  is  commonly  confined  to  inspiration,  and  is  heard  chiefly 
towards  its  close.    But  it  is  equally  true  that  these  characters  are 
by  no  means  constant,  and  post-mortem  investigations  enable  me  to 
testify  that  whilst,  on  the  one  hand,  the  fine  bubbling  rale  of 
capillary  bronchitis,  which  accompanies  expiration  as  well  as  in- 
spiration, is  met  with  in  cases  which  speedily  result  in  pneumonic 
consolidation  of  the  lung  tissue;  so,  on  the  other,  a  fine  dry 
crepitating  rale  which  is  confined  or  nearly  so  to  inspiration,  and  is 
un  distinguishable  by  its  mere  character  from  the  crepitation  of 
pneumonia,  may  long  persist  without   being  accompanied  by 
pulmonary  consolidation.    In  short,  it  is  only  by  the  concurrence 
of  different  signs  that  it  is  possible  to  arrive  at  a  trustworthy 
conclusion.    Fine  crepitation,  occurring  coincidently  with  intense 
heat   of  skin  and  rusty-coloured  expectoration,  warrants  the 
strongest  suspicion  of  inflammation  of  the  lungs,  and  justifies  the 
adoption  of  active  treatment ;  and  if  it  be  accompanied  by  marked 
alteration  in  the  ratio  of  the  pulse  and  respiration,  and  is  speedily 
followed  by  dulness  on  percussion,  and  tubular  breathing,  the  exist- 
ence of  acute  inflammation  of  the  lung  tissue  cannot  be  doubted. 
But  crepitation,  however  fine,  if  not  attended  by  an  alteration  in 
the  ratio  naturally  subsisting  between  the  pulse  and  the  respiration, 
and  not  speedily  followed  by  tubular  breathing,  cannot  be  relied 
upon  as  indicative  of  pneumonia.    If  it  occurs  without  these  symp- 
toms, it  is  commonly  indicative  of  capillary  bronchitis  with  scanty 
secretion;  whereas,  if  under  the  same  conditions  it  is  accompanied  by 
dulness  on  percussion,  it  is  probably  due  to  rapid  oedema,  or  else  to 
congestion  of  the  lungs  connected  with  some  febrile  hcemic  disorder, 
cardiac  disease,  or  the  deposit  of  tubercle,  all  of  which  may  produce 
an  outpouring  of  non-plastic  fluid  into  the  air-vesicles  and  terminal 
bronchi. 

The  seat  of  the  disease  will  sometimes  assist  in  determining  the 
question;  for  whereas  both  lungs  are  prone  to  be  affected  in 
capillary  bronchitis,  and  in  passive  congestion  resulting  from  heart 
disease,  or  hjemic  disturbance,  inflammation  is  very  apt  to  be 
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confined  to  the  right  lung,  or,  at  all  events,  to  one  lung.  Thus,  of 
139  cases  which  I  have  noted  with  a  view  to  this  inquiry,  77  were 
instances  in  which  the  right  lung  only  was  affected ;  51  in  which 
the  left  lung  only  suffered;  and  11  in  which  both  lungs  were  more 
or  less  implicated.  An  analysis  of  1,710  cases  recorded  by  different 
authors,  affords  strong  support  to  this  observation  ;  for  in  908  cases 
the  right  lung  only  was  inflamed;  in  523  cases  the  left  lung  only; 
in  279  cases  both  lungs  were  attacked.*  And  when  it  is  stated 
further,  that  of  the  entire  number  of  cases  of  double  pneumonia  a 
large  proportion  commenced  as  cases  of  single  pneumonia,  the 
symptoms  having  existed  for  many  days  in  one  lung  before  they 
made  their  appearance  in  the  other,  it  will  be  evident  that  the  mere 
topography  of  the  disease  will  often  serve  to  decide  any  doubt 
which  may  exist  as  to  the  real  import  of  a  crepitation. 

Some  authors  have  asserted  that,  at  the  outset  of  the  attack,  in- 
flammation is  usually  confined  to  the  base  of  one  lung;  and  have 
attempted  from  the  precise  position  of  the  crepitation,  to  draw  an 
inference  as  to  the  real  nature  of  the  disease  in  doubtful  cases. 
But  careful  and  extended  observation  has  shown  that  no  one  part 
of  the  lung  is  specially  prone  to  suffer  ;  that  the  proportion  of  cases 
in  which  the  base  is  inflamed  is  only  about  as  four  to  three  in 
relation  to  those  in  which  the  upper  part  is  affected,  and  that  in  a 
considerable  number  of  cases  the  middle  part  of  the  lung  is  the 
first  seat  of  the  invasion.f  Further,  it  has  been  ascertained  that  in 
certain  epidemics  the  upper  lobe  is  more  apt  to  be  attacked  than 
the  lower ;%  as  if  the  precise  seat  of  the  disease  is  determined,  not 
so  much  by  the  predisposition  of  particular  portions  of  the  lung  to 
this  special  form  of  inflammation,  as  by  the  tendency  of  the 
materies  morbi,  under  certain  atmospheric  or  epidemic  influences, 
to  excite  irritation  in  particular  portions  of  the  respiratory 
apparatus.    However  this  may  be,  it  is  certain  that  the  precise 

*  See  Grisolle,  loc.  cit.,  p.  28. 

t  M.  Grisolle  gives  the  following  statement  relative  to  264  cases  of  pneumonia 
which  fell  under  his  own  observation,  viz.,  that  in  133  cases  the  lower  lobes  were 
affected,  the  upper  in  101  cases,  and  the  middle  third  of  the  lung  in  30  cases  (loc.  cit., 
p.  34).  M.  Andral  states  that  in  88  cases  which  he  examined,  the  lower  lobe  was 
inflamed  in  47  instances,  the  upper  lobe  in  30  instances,  and  the  entire  lung  in  11 
cases  ('  Clin.  Med.,'  vol.  iii,  p.  470). 

X  See  Stokes  on  « Disease  of  the  Chest,'  p.  319. 


Pneumonia,  or  Inflammation  of  the  Lungs. 


361 


position  which  the  mischief  occupies  in  the  lung  is  not  a  trust- 
worthy criterion  as  to  the  nature  of  the  mischief ;  and  perhaps  the 
only  feet  which  can  be  definitely  announced  in  reference  to  this 
subject  is,  that  when  the  upper  portion  of  the  lung  is  the  primary 
seat  of  inflammation,  the  disease  will  be  found,  in  the  great 
majority  of  cases,  on  the  right  side.* 

Inflammation  of  the  lungs  is  more  prevalent  in  winter  than  in 
summeryf-  but,  relatively  to  the  number  of  persons  attacked,  it 
proves  little  more  fatal  at  one  season  than  at  another  .J  Indeed, 
the  danger  of  its  attack  varies  with  the  intensity  of  the  prevalent 
epidemic  influence  more  than  with  the  season  or  state  of  the 
atmosphere.  At  one  time  a  large  proportion  of  attacks  prove 
fatal,  whilst  at  another,  even  under  the  same  treatment,  and  though 

3  O 

an  equally  large  extent  of  lung  be  implicated,  death  is  the  exception 
rather  than  the  rule.  Ceteris  paribus,  the  danger  is  proportioned  to 
the  age  of  the  patient,  the  extent  of  lung  affected,  and  the  stage  of  the 
disease  at  which  the  treatment  is  commenced ;  and  in  this  as  in 
other  serious  disorders  the  danger  varies  with  the  habits  of  life  and 
constitutional  powers  of  the  individual.  Habitual  drunkards,  and 
those  who  have  indulged  in  excesses  of  any  kind,  are  least  able  to 
resist  the  depressing  influence  of  the  disease,  and  less  capable  of 
bearing  the  remedies  which  are  necessary  for  its  subjugation.  In 
early  infancy  and  extreme  old  age  the  attacks  generally  prove  fatal; 

*  This  has  been  the  case  in  13  out  of  16  cases  which  have  occurred  in  my  own 
practice,  and  it  coincides  with  the  experience  of  others.  Thus  M.  Barth  reports  that 
in  19  cases  in  which  he  met  with  pneumonia  of  the  upper  lobe,  the  inflammation  was 
confined  to  the  right  side  in  no  less  than  18  instances  ;  and  in  like  manner  M.  Briquet 
states  that  in  18  observations  which  he  had  made  in  similar  cases  inflammation  was 
found  affecting  the  right  side  only  in  14  cases  ('  Archives  de  Me'decine,'  3me  aerie 
t.  vii,  p.  49-1). 

t  See  reports  of  Registrar-General;  also  «  Diet,  de  Medeeine,'  art.  «  Tneumonie  " 
par  M.  ChomeL  M.  Grisolle  floe.  c;t>)  p.  13?)  gives  thjJ  following  ana]  u  of  2g6 
cases,  viz. : 


20  occurred  in  January. 
40        ,,  February. 
47        „  March. 
62        „  April. 
40        „  May. 

8        "        Jm,c-  H        "„  December 

X  Grisolle,  loc.  cit.,  p.  529-30. 


13  occurred  in  July. 
3         ..  August. 
5  September. 
2         „  October. 
22        „  November. 
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between  the  ages  of  six  and  twelve,  death  very  rarely  occurs ; 
between  the  ages  of  sixteen  and  thirty,  the  mortality  is  from  6  to  U 
per  cent.,  whilst  at  other  periods  of  life  the  mortality  ranges 
between  one  fifth  and  one  seventh  of  those  attacked.*  Again, 
those  patients  who  submit  themselves  to  medical  treatment  within 
the  first  three  days  of  the  attack  recover  in  the  proportion  of 
twelve  to  one  ;  whereas  amongst  those  who  are  not  treated  until 
the  fourth  day,  the  mortality  rises  to  one  in  eight ;  and  amongst 
those  who  are  not  seen  until  the  seventh  day  or  afterwards,  to  one 
in  three,  or  even  to  one  half.f 

In  my  own  practice  the  mortality  has  not  ranged  so  high  as  the 
statistics  just  quoted  would  have  led  one  to  anticipate ;  for  although 
patients  are  admitted  into  the  hospital,  of  all  ages,  and  in  all  stages 
of  the  complaint,  I  have  lost  only  4  out  of  78  cases,  and  of  these  4, 
1  died  the  day  after  admission,  and  the  other  3  wrere  in  an 
advanced  stage  of  the  disease  before  the  treatment  wras  commenced. 
Whether  this  favourable  result  is  attributable  to  my  supporting  the 
patient  and  avoiding  depressing  treatment,  it  is  difficult  at  present 
to  decide ;  but,  inasmuch  as  the  statistics  from  which  the  more 

*  M.  Valleix  reports,  as  the  result  of  his  observation  at  the  "  Hospice  des  Eufans 
trouves"  at  Paris,  that  pneumonia  is  almost  certainly  fatal  to  new-born  children ;  and 
Messrs.  Rufz  and  Gerhard  state  that  of  27  cases  of  pneumonia  occurring  in  children 
between  the  ages  of  two  and  five  years,  no  less  than  25  proved  fatal.  ('  Journal  des 
Conn.  Med.-Chir.,'  t.  iii,  p.  105.)  Between  the  ages  of  six  and  fifteen,  the  same 
observers  met  with  only  1  death  in  80  cases ;  and  of  116  cases  occurring  in  persons 
between  the  ages  of  sixteen  and  thirty,  8  only  had  a  fatal  termination.  Between  the 
ages  of  thirty  and  sixty  the  mortality  rises  with  each  decade  from  one  seventh  to 
one  fifth,  and  beyond  that  age  the  mortality  is  much  greater ;  of  129  cases  of  pneu- 
monia occurring  in  persons  between  the  ages  of  sixty  and  ninety,  no  less  than  77,  or 
about  three  fifths,  proved  fatal.  (See  Grisolle,  loc.  cit.,  p.  518-20.)  M.  J.  J.  Leroux 
in  his  '  Cours  sur  les  Generalites  de  la  Medecine/  torn,  vi,  gives  the  following  account 


of  364  cases  of  pneumonia : 

Age. 

Patients  attacked. 

Deaths. 

Per  cent. 

13  to  30 

182 

17 

93 

30  to  40 

58 

15 

259 

40  to  50 

47 

16 

340 

50  to  60 

55 

23 

41-8 

60  to  70 

16 

9 

56-2 

70  to  75 

6 

5 

833 
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85 

t  See  Grisolle,  loc.  cit.,  p.  551. 
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unfavourable  results  are  deduced  relate  to  cases  in  -which  copious 
venesection  and  other  actively  depressing  treatment  was  employed, 
it  seems  not  improbable  that  such  may  be  the  case.* 

It  is  commonly  supposed  that  the  extent  of  the  lung  implicated 
has  an  important  bearing  on  the  issue  of  the  case,  the  result  being 
most  favourable  in  those  instances  in  which  a  small  portion  only  is 
affected.  It  is  needless  to  say  that  cateris  paribus  this  proposition 
holds  good,  but  I  question  whether  under  ordinary  circumstances 
the  gravity  of  an  attack  is  directly  proportioned  to  the  extent  of  lung 
inflamed.  In  some  instances  it  is  difficult  to  rescue  from  death 
a  patient  who  is  suffering  only  from  pneumonia  of  one  lung,  whilst 
other  persons  whose  lungs  are  both  inflamed,  and  apparently  to  an 
equal  extent,  pass  through  the  attack  without  any  symptoms  to 
cause  serious  alarm.  The  contrast  is  often  so  strongly  marked,  that 
I  have  been  led  to  refer  it  to  some  difference  in  the  intensity  of 
the  exciting  cause  of  the  disease,  or  to  some  peculiar  susceptibility 
to  its  influence.  And  I  am  the  more  inclined  to  believe  this  to  be 
the  true  explanation  of  the  phenomenon  from  the  fact  that  in  the 
worst  cases  the  depression  is  very  great  from  the  very  outset  of  the 
attack,  and  before  any  large  extent  of  the  lung  tissue  is  seriously 
involved. 

The  duration  of  the  disease  varies  in  favourable  cases  from 
about  eight  to  twenty-one  days,  the  patient  in  the  average  of 
cases  being  convalescent  about  the  fourteenth  or  sixteenth  day. 
In  fatal  cases,  death  commonly  occurs  between  the  sixth  and 
twenty-first  day  of  the  attack,  the  cases  being  quite  exceptional  in 
which  the  patient  does  not  recover  if  he  outlive  the  end  of  the 
third  week.  Further,  true  relapse  is  rare,  so  much  so  indeed,  that 
amongst  the  ninety-four  cases  which  were  noted  in  St.  George's 
Hospital  during  the  period  of  my  registrarship,  there  was  only 
one  well-marked  example  of  it ;  and  if  the  term  be  restricted  to 
cases  characterised  by  a  recurrence  of  rigors,  and  of  rusty-coloured 

*  This  opinion  is  countenanced  by  a  paper  in  the  '  British  Med.  Journ.'  for  August 
23rd,  1862,  by  Dr.  J.  Hughes  Bennett,  and  by  another  by  the  same  author  iu  the 
I  Lanc«t'  for  1865,  in  which  he  reports  having  treated  129  cases  of  pneumonia  after 
much  the  same  plan  as  I  usually  adopt,  but  with  even  greater  success.  He  lost  ouly 
4  out  of  hi3  129  patients. 
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expectoration,  I  question  whether  the  proportion  is  ever  larger 
than  3-57  per  cent.,  as  recorded  by  M.  Grisolle."* 

Pneumonia  is  rarely  followed  by  tuberculization  of  the  lung, 
and  even  when  set  up  in  a  lung  already  partially  infiltrated  with 
tubercle,  it  docs  not  usually  lead  to  softening  of  the  tuberculous 
matter,  or  to  any  material  extension  of  the  mischief.  In  this 
respect  it  contrasts  remarkably  with  bronchitis,  and  establishes 
the  fact  of  its  being  physiologically  as  well  as  pathologically  a 
totally  distinct  disorder. 

The  treatment  of  inflammation  of  the  lungs  has  varied  greatly 
at  different  epochs,  and  even  now  is  a  subject  on  which  most  dis- 
cordant opinions  are  expressed.  Venesection  was  formerly  a  very 
favourite  remedy  j  and  up  to  the  time  when  Rasori  and  Laenncc 
had  recourse  to  the  aid  of  tartarized  antimony,  it  was  the  physi- 
cian's sheet  anchor  in  the  treatment  of  this  disease.  The  common 
practice,  within  the  memory  of  living  men,  was  to  take  from 
twenty-four  to  thirty-six  ounces  of  blood  at  the  very  outset  of  the 
attack,  and  to  repeat  the  bloodletting  to  sixteen  or  twenty  ounces, 
once,  twice,  or  even  three  times ;  and,  strange  as  it  may  seem  to 
those  who  have  the  management  of  cases  in  the  present  day, 
marked  benefit  appears,  in  some  instances,  to  have  resulted  from 
this  treatment,  t  Laennec,  however,  found  that  even  in  his  day 
patients  could  not  bear  the  loss  of  so  much  blood ;  and,  at  the 
present  time,  there  are  those  who  maintain  not  only  that  venesec- 
tion is  inadmissible,  but  that  brandy  and  stimulants  are  needed 
throughout  the  attack.  Certain  it  is  that  the  "  medical  constitu- 
tion" must  have  undergone  some  change  since  the  days  of  exces- 
sive bloodletting ;  for  the  type  of  disease  for  some  years  past  lias 
been  of  a  low  character,  and  patients  cannot  bear  a  great  loss  of 
blood,  and  do  not  require  it  for  the  subjugation  of  inflammation. 
But  careful  observation  in  the  wards  of  St.  George's  Hospital  has 
led  me  to  believe  that,  in  some  cases  at  least,  moderate  venesection 
is  of  essential  service  in  relieving  the  paiu  and  modifying  the 
severity  of  the  attack.  In  cases  of  sthenic  pneumonia  character- 
ised by  intense  heat  and  dryness  of  the  skin,  a  full,  resistant  pulse, 

*  Grisolle,  loc.  cit..  p.  456. 

t  Grisolle,  loc.  cit.,  pp.  574-596. 
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rusty-coloured  expectoration,  and  great  oppression  of  the  breath- 
ing, bloodletting,  had  recourse  to  at  the  beginning  of  the  attack, 
not  only  affords  immediate  relief  to  the  breathing,  but  appears  to 
remove  the  extreme  tension  of  the  system,  and  to  promote  secre- 
tion. After  ten  or  twelve,  or  sixteen  ounces  of  blood  have  been 
taken,  the  pain  in  many  instances  ceases,  expectoration  takes  place 
more  easily,  and  alters  in  character;  the  skin  becomes  moister, 
and  evidence  is  afforded  of  the  action  of  remedies  which  before 
had  proved  inoperative.  Moreover,  the  effect  is  so  well  marked 
and  immediate,  that  no  reasonable  doubt  can  exist  as  to  how  it  is 
brought  about.  But,  I  am  bound  to  say  that  the  cases  in  which  I 
have  judged  it  expedient  to  employ  phlebotomy  are  very  few  in 
number.  The  patient's  constitution  is  often  shattered  by  anxiety, 
excesses,  or  other  causes ;  the  epidemic  influence  is  frequently  of  a 
low  type,  and,  from  one  cause  or  another,  cases  of  true  sthenic 
pneumonia  are  rarely  met  with.  In  other  cases,  venesection  from 
the  arm  is  inadmissible,  and  bloodletting,  if  practised  at  all,  must 
be  confined  to  leeching  and  cupping. 

It  has  been  attempted  by  means  of  numerical  returns  to  esta- 
blish the  necessity  for  bloodletting  in  all  cases  of  inflammation  of 
the  lungs;  and,  even  in  the  present  day,  not  a  few  persons  main- 
tain that  venesection  always  shortens  the  duration  of  the  disease, 
mitigates  its  severity,  and  diminishes  the  mortality  resulting  from 
it.  There  are  others  who  speak  with  equal  confidence  as  to  its 
being  unnecessary  in  any  case,  and  who  adduce  statistics  in 
support  of  their  view.  But  in  this,  as  in  most  other  cases  where 
statistics  are  appealed  to  in  proof  of  the  efficacy  of  any  particular 
plan  of  treatment,  sufficient  care  is  seldom  taken  to  guard  against 
the  various  sources  of  error.  Thus  it  happens  that  the  conclusions 
drawn  from  this  source  usually  prove  fallacious.  And  so  it  is  in 
the  present  instance.  Putting  aside  considerations  connected  with 
each  patient's  constitution,  and  with  the  great  variety  in  the 
character  of  the  epidemic  influence  in  different  years,  and  at  differ- 
ent seasons  and  in  different  localities,  the  facts  already  mentioned 
(pp.  201,  262),  relative  to  the  variations  in  the  mortality  accordiug 
as  the  disease  occurs  at  different  ages,  and  is  or  is  not  early  com- 
bated by  treatment,  nullify  the  result  of  all  statistical  observations 
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from  which  a  due  regard  to  their  influence  is  excluded.  And 
when  it  is  remembered  that  physicians  living  at  the  same  time, 
and  observing  the  disease  under  similar  atmospheric  and  other 
conditions,  have  arrived  at  precisely  opposite  conclusions  from  the 
same  numerical  method  of  calculation,  it  needs  not  an  elaborate 
argument  to  prove  how  little  reliance  is  to  be  placed  on  the 
results.  Common  sense  points  out  that  what  is  serviceable  in  one 
case  will  prove  mischievous  in  another,  under  different  conditions 
of  age,  sex,  constitution,  and  the  like ;  and  experience  not  only 
endorses  this  view,  but  proves  that  under  certain  circumstances 
bloodletting  is  a  palliative  of  extreme  value.  It  also  shows  that 
it  is  unnecessary  to  let  blood  in  most  cases,  and  that  excessive 
bloodletting,  under  whatever  circumstances  practised,  impairs 
the  strength,  leads  to  great  impoverishment  of  the  blood,  arrests 
the  actions  on  which  the  absorption  of  exudation  matter  depends, 
and  not  only  exposes  the  patient  to  risk,  but  even,  under  the 
most  favourable  conditions,  induces  a  tardy  convalescence.  It 
is  needless,  therefore,  to  add  that  phlebotomy  should  not 
be  resorted  to,  except  when  its  employment  is  most  clearly 
indicated,  and  that  even  then  it  should  be  employed  very  cau- 
tiously. In  my  own  practice  at  St.  George's  Hospital  and 
elsewhere,  I  have  had  recourse  to  it  in  pneumonia  three  times  only 
within  the  last  seven  years  ;  but  I  am  satisfied,  nevertheless,  that  in 
each  of  those  cases  it  was  the  means  of  affording  great  relief,  if  not  of 
saving  life,  and  that  cases  do  occur  from  time  time  in  which  its  em- 
ployment is  absolutely  necessary  to  the  wellbeing  of  the  patient. 

It  is  impossible  to  lay  down  a  general  rule  as  to  the  amount  of 
blood  which  may  be  safely  taken,  or,  indeed,  to  dogmatise  in  the 
slightest  degree  respecting  the  use  of  venesection  in  pneumonia. 
All  that  can  be  confidently  stated  is,  that  the  indications  for 
bloodletting  should  be  strongly  marked  before  it  is  undertaken  at 
all ;  that  the  amount  of  blood  to  be  lost  must  vary  in  each  case 
according  to  the  type  of  the  disorder  and  the  constitution  of  the 
patient,  but  that  at  the  present  day  it  is  seldom  if  ever  necessary 
to  draw  more  than  from  ten  to  sixteen  ounces  in  order  to  relieve 
the  pain,  and  that  eight  or  ten  ounces  will  usually  suffice ;  that 
bleeding,  if  resorted  to  at  all,  should  be  practised  early,  inasmuch 
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as  it  may  relieve  the  local  congestion  by  which  the  early  stage  of 
the  disease  is  accompanied,  hut  cannot  remove,  and  may  even 
cause  deterioration  of  the  matters  which  are  effused  in  the  subse- 
quent stage  of  the  disorder  ;*  that  it  is  seldom  necessary  to  draw 
blood  from  the  arm  oftener  than  once,  and  lastly,  that  advanced 
age  or  the  existence  of  pregnancy  or  menstruation  need  form  no 
bar  to  its  employment  when  the  general  symptoms  demand  its  aid. 

It  is  right  to  add,  that  whenever  local  pain  exists,  and  bleeding 
appears  necessary,  cupping  or  leeching  may  be  employed  in  addi- 
tion to  general  venesection,  inasmuch  as  the  local  abstraction  of 
blood  relieves  pain  rapidly,  and  may  even  cause  its  immediate 
cessation.  In  mild  attacks,  or  in  low  type  of  the  disease,  in 
children  of  tender  age,  and  in  weakened  constitutions,  it  should 
supersede  all  other  forms  of  bloodletting.  Dry  cupping  between 
the  shoulders,  aided  by  the  application  of  leeches  to  the  immediate 
seat  of  pain,  and  subsequently  of  a  linseed  poultice  covered  with 
oiled  silk,  forms  in  many  instances  the  most  efficient  means  of 
affording  relief  when  the  local  pain  is  severe. 

To  Easori  and  Laennec  we  are  indebted  for  the  introduction  of 
the  plan  of  treatment  which,  next  to  that  of  venesection,  has 
obtained  the  greatest  reputation  in  pneumonia — I  mean  the 
administration  of  large  and  repeated  doses  of  tartarized  antimony. 
Rasori,  commencing  with  grain  doses,  gave  as  much  as  twenty- 
four  or  twenty-six  grains  in  the  twenty-four  hours,  and  trusted 
solely  to  its  action  for  effecting  a  cure ;  whilst  Laennec,  though 
following  Eason's  example  in  giving  the  remedy  in  large  and 
repeated  doses,  conceived  it  to  be  advisable  to  resort  to  moderate 
venesection  in  aid  of  the  antimonial.  He,  therefore,  commenced 
by  a  bleeding  from  the  arm  of  from  eight  to  sixteen  ounces. 
Others  have  followed  the  same  plan  of  treatment ;  and  although 
nausea,  vomiting,  diarrhoea,  and  griping  pain  in  the  abdomen  have 
sometimes  resulted  from  the  exhibition  of  the  antimony,  and  in 
some  few  instances  death  has  appeared  to  be  occasioned  by  it,  yet, 
ordinarily,  it  has  ceased  to  produce  vomiting  or  purging  after  the 

*  It  has  been  clearly  shown  by  Louis  and  others  that  recovery  takes  place  sooner 
when  bloodletting  is  employed  within  the  first  four  days  than  when  it  is  resorted  to 
later  in  the  attack. 
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first  day,  and  has  been  tolerated  as  perfectly  as  when  given  in 
smaller  doses.  But  the  amount  of  success  resulting  from  the 
treatment  has  not  been  uniformly  great.  At  first  Lacnnec 
reported  of  it  most  favourably,  but  subsequently,  under  different 
atmospheric  or  other  conditions,  it  failed  to  exert  any  remarkably 
curative  action,  and  the  proportion  of  death  rose  as  high  as  that 
attained  under  other  methods  of  treatment.  Thus,  of  46  patients 
treated  by  Laennec  17  died;  and  of  140  cases  treated  by  Chomel 
40  proved  fatal.  Further,  Andral,  who  carefully  watched  this  plan 
of  treatment,  and  tested  it  largely,  expresses  his  doubts  as  to 
whether  the  disease  is  ever  benefited  by  these  large  doses  of 
tartarized  antimony. 

My  own  opinion  is  quite  in  accordance  with  the  doubts  ex- 
pressed by  Andral.  In  our  own  country,  and  within  my  time, 
tartar  emetic  has  been  seldom  given  in  the  doses  introduced  by 
Rasori ;  but  I  have  seen  quite  enough  of  its  action  in  the  doses 
recommended  by  Dr.  Walshe  and  others,  to  induce  me  to  hesitate 
in  recommending  their  administration.*  More  than  once  in 
hospital  practice  I  have  seen  extremely  dangerous  depression,  writh 
profuse  cold  clammy  sweats,  produced  by  its  exhibition  in  smaller 
doses  than  those  just  alluded  to;  and  even  when  such  doses  have 
failed  to  occasion  unpleasant  symptoms,  they  have  not  appeared 
to  exercise  a  more  decidedly  curative  influence  than  smaller  doses 
exhibited  at  longer  intervals.  Therefore,  in  my  own  practice  I 
have  seldom  given  more  than  a  quarter  of  a  grain  at  intervals  of 
three  or  four  hours,  according  to  the  circumstances  of  the  case, 
and  in  most  instances  have  found  an  eighth  or  a  sixth  of  a  grain 
sufficient.  In  such  doses  the  remedy  does  not  nauseate  after  the 
first  time  of  its  administration,  but  operates  very  manifestly  in 
mitigating  the  severity  of  the  symptoms.  Indeed,  an  instance 
rarely  occurs  in  which  its  administration  is  not  called  for  at  the 
outset  of  the  attack,  and  it  may  be  given  in  combination  with 
salines  and  moderate  doses  of  digitalis  until  relief  is  obtained. 

*  Dr.  Walshe  (loc.  cit.,  p.  426)  says—"  The  salt  should  at  first  he  given  in  doses  of 
half  a  grain  combined  with  dilute  hydrocyanic  acid,  paregoric,  and  tincture  of  orange 
peel  every  hour  for  the  first  three  or  four  hours,  and  the  dose  then  increased  at  in- 
tervals of  two  hours  to  one  grain ;  in  the  course  of  twelve  hours  the  quantity  may  he 
raised  to  two  grains,  its  repetition  made  less  frequent,  say  every  fourth  hour." 
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Exceptional  cases  are  sometimes  met  with  in  which  the  cha- 
racter of  the  pulse,  or  the  occurrence  of  profuse  perspiration, 
speedily  indicates  serious  depression  of  the  vital  powers ;  and  in 
these,  of  course,  its  administration  must  he  discontinued.  It 
should  he  clearly  understood,  however,  that  the  exhibition  of 
antimony  is  no  bar  to  the  use  of  stimulants,  and  in  like  manner 
that  the  necessity  for  stimulants  does  not  preclude  the  use  of 
antimony.  The  two  remedies  may  be  often  combined  ad- 
vantageously, and  some  of  the  most  striking  recoveries  from 
pneumonia  which  it  has  been  my  lot  to  witness  have  taken  place 
under  their  conjoint  influence.  In  most  instances  the  vital 
depression  which  is  observed  in  these  cases  is  referable  to  the 
force  of  the  disorder  rather  than  to  the  influence  of  the  remedy ; 
but  if  a  few  doses  of  brandy  do  not  serve  to  counteract  it,  the 
prudent  course  is  to  omit  the  antimony.  Speaking  generally, 
however,  it  may  be  fairly  stated  that  no  single  remedy  is  so  useful 
as  tartar  emetic,  and  that,  administered  judiciously,  with  due  regard 
to  the  exigencies  of  the  case,  it  modifies  and  represses  the  morbid 
action  in  the  lungs,  and  rarely  produces  unpleasant  symptoms. 

In  some  instances,  however,  tartar  emetic  either  fails  in  ex- 
erting a  curative  action,  or  is  not  well  borne  by  the  system. 
Cases  in  which  hepatization  of  the  lung  proceeds  with  extreme 
rapidity,  in  which  crepitation  either  does  not  exist  at  all,  or  is  of 
very  short  duration,  giving  place  after  a  few  hours  to  intense 
tubular  breathing,  and  those  again  which  are  marked  by  extreme 
depression  almost  from  the  first,  are  rarely  benefited  by  tartar 
emetic.  The  former  often  accompany  the  rheumatic  diathesis, 
and  are  seen  most  strongly  marked  in  connection  with  acute 
rheumatism.  The  latter  are  met  with  in  cachetic  persons,  and 
especially  under  peculiar  atmospheric  conditions.  The  most 
efficient  treatment  in  the  one  class  of  cases  consists  of  calomel  and 
opium  in  repeated  doses,  together  with  digitalis  and  full  doses  of 
alkalies  or  neutral  salts.  The  latter  is  to  be  combated  by  salines 
and  stimulants,  with  digitalis  or  the  veratrum  viride,  and  calomel 
should  be  given  only  under  special  circumstances.  In  either  case 
the  external  application  of  turpentine  fomentations  is  Tiseful 
throughout,  and  blisters  assist  in  relieving  the  local  pain,  and  in 
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promoting  the  absorption  of  the  plastic  exudation  as  soon  as  the 
first  fury  of  the  attack  is  overpast ;  but  if  employed  at  the  very 
outset  of  the  disease,  they  appear  to  increase  the  feverish  excite- 
ment, and  are  productive  of  evil  rather  than  of  good.  Throughout 
the  attack,  fomentation  of  the  chest  is  of  the  greatest  benefit ;  and 
when  turpentine  stupes  can  be  no  longer  borne,  the  whole  of  the 
affected  side  should  be  encased  in  a  jacket  poultice  covered  with 
oiled  silk. 

The  action  of  mercury  in  pneumonia  is  a  question  on  which 
opposite  opinions  have  been  entertained.  There  are  persons  who 
deny  that  it  ever  exerts  a  beneficial  influence;  and  there  are 
those,  on  the  other  hand,  who  laud  it  as  the  most  potent  remedy 
we  possess  when  the  disease  has  reached  the  stage  of  hepatization. 
My  own  opinion  does  not  accord  with  either  of  these  dogmas. 
Observation  at  the  bedside  has  fully  convinced  me  of  the  efficacy 
of  tartarized  antimony  in  many  cases  of  inflammation  of  the  lungs 
long  after  hepatization  has  commenced ;  but  it  has  equally  satisfied 
me  of  the  superiority  of  mercury  in  certain  forms  of  the  disease. 
Indeed,  if  my  views  are  correct,  the  efficacy  of  mercury  is  espe- 
cially conspicuous  in  those  cases  of  pneumonia  in  which  tartar 
emetic  is  of  least  avail ;  in  other  words,  in  those  instances  of  the 
disease  which  are  accompanied  by  a  more  than  ordinarily  plastic 
exudation — cases  in  which,  as  already  stated,  crepitation  either 
does  not  exist  at  all,  or  is  replaced,  in  a  few  hours,  by  inte  nse 
tubular  breathing.  In  these,  calomel  and  opium,  in  combination 
with  salines  and  small  doses  of  tartar  emetic,  will  often  produce 
results  which  are  not  attainable  by  any  other  means. 

Of  late  years  it  has  been  proposed  to  treat  inflammation  of 
the  lungs  by  the  exhibition  of  repeated  doses  of  alcoholic  stimu- 
lants internally,  whilst  turpentine  stupes  are  being  applied  ex- 
ternally; and  reports  have  been  made  from  time  to  time  in  the 
journals,  of  cases  so  treated  by  Dr.  Todd  and  others.  But  I 
suspect  that  these  reports  are  calculated  to  convey  an  erroneous 
impression  as  to  the  result  of  such  treatment  in  ordinary  cases  of 
pneumonia.  They  speak  of  the  cases  as  being  examples  of  the 
ordinary  sthenic  form  of  the  disease,  and  of  the  treatment— which 
consists  essentially  of  half-ounce  doses  of  brandy  at  intervals  of  an 
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hour — as  being  eminently  successful.  My  own  observation  of  this 
method  of  treatment  has  been  too  limited  to  justify  my  expressing 
a  positive  opinion  as  to  its  efficacy ;  but  I  may  state  that  in  four 
out  of  the  only  five  cases  in  which  I  have  seen  it  tried,  it  failed 
very  signally  in  sustaining  its  reputation.  Not  only  did  it  not 
afford  relief,  but  in  each  instance  it  produced  aggravation  of  the 
symptoms,  and  was  discontinued  in  consequence.  And  when  it 
is  remembered,  in  connection  with  this  fact,  that  a  large  pro- 
portion of  the  cases  in  which  the  alcoholic  treatment  has  been 
successfully  employed  have  ranged  between  the  ages  of  fifteen  and 
thirty — a  period  of  life  during  which,  as  already  shown,  the 
mortality  from  pneumonia,  under  whatever  treatment,  is  at  its 
minimum — the  inference,  I  think,  may  be  fairly  drawn,  that  the 
success  which  has  been  attributed  to  the  action  of  the  so-called 
remedy  has  been  really  due  to  other  causes.  In  these,  as  in  other 
disorders,  stimulants  are  often  needed  in  aid  of  other  remedies ; 
but  from  what  I  have  seen,  and  from  what  I  have  learned  from 
the  testimony  of  others,  I  am  satisfied,  that  now,  as  heretofore, 
their  action,  either  for  good  or  evil,  in  each  particular  case, 
depends  on  whether  they  are  needed  by  the  system,  and  are 
administered  judiciously  or  injudiciously.  It  should  be  added, 
however,  that  the  necessity  for  stimulants  in  certain  cases,  and  at 
certain  stages  of  the  disease,  as  it  has  prevailed  of  late  years  in 
London  and  other  large  towns,  is  more  apparent,  and  arises  more 
frequently,  than  the  experience  of  former  years  would  have  led  us 
to  expect.  Few  cases  are  met  with  which  are  not  benefited  by 
moderate  doses  of  stimulants  at  some  period  of  their  course,  and 
if  the  slightest  symptom  of  exhaustion  is  observed,  their  assistance 
should  be  had  recourse  to  without  delay.  When  their  action 
proves  serviceable  the  heat  of  the  skin  diminishes  and  the  fre- 
quency of  the  pulse  falls  from  the  commencement  of  their  ad- 
ministration. 

There  are  yet  other  remedies  which  it  behoves  me  to  mention, 
although  I  cannot  from  personal  observation  adduce  any  facts  in 
proof  or  disproof  of  their  efficacy.  I  allude  to  the  administration 
of  sulphate  of  copper  in  combination  with  small  doses  of  opium 
internally,  and  to  the  application  of  ice  or  freezing  mixtures  to 
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the  surface  of  the  chest.  Sprinkhardt  and  Sauer,  of  Pesth,  are 
both  warm  in  their  praise  of  the  former  remedy  when  adminis- 
tered in  the  proportion  of  half  a  grain  every  hour,  and  assert  that 
its  efficacy  is  vastly  superior  to  tartarized  antimony ;  and  Niemeyer 
and  Smoler  are  equally  decided  in  lauding  the  virtues  of  ice 
externally.*  The  employment  of  these  remedies  is  opposed  to 
preconceived  opinions;  but,  nevertheless,  if  experience  confirms 
the  statements  of  their  advocates,  they  will  prove  most  valuable 
allies.  At  present  the  facts  on  which  their  reputation  rests  arc 
too  few  to  justify  more  than  a  carefully  conducted  experimental 
inquiry. 

Another  remedy  which  has  been  highly  praised  is  the  veratrum 
viride.    Hitter,  Roth,  and  other  continental  authorities  have 
spoken  highly  of  the  efficacy  of  veratrum  album;  but  American 
writers  maintain  the  superiority  of  the  veratrum  viride.  Dr. 
Rogersf  reports  a  case  where  it  "  acted  like  a  charm and  Dr. 
Cutler,  who  is  perhaps  its  warmest   advocate,  has  reported* 
another  in  which  equally  beneficial  results  were  observed.  The 
preparation  nsually  employed  is  the  tincture,  of  which  from  5 
to  8  minims  are  given  every  two  or  three  hours,  until  nausea  is 
produced,  or  the  pulse  falls  below  the  natural  standard,  when  the 
dose  should  be  diminished  or  repeated  less  frequently.  There 
cannot  be  a  doubt  that  when  administered  in  this  manner,  the 
drug  exercises  a  remarkable  control  over  the  circulation ;  and  in 
the  few  instances  in  which  I  have  employed  it  to  combat  pneu- 
monia, it  has  appeared  to  exert  a  beneficial  influence.   At  present, 
however,  my  experience  of  its  action  is  too  limited  to  justify  a 
positive  opinion  as  to  its  efficacy;  but  I  have  seen  enough  to 
convince  me  that  it  deserves  a  further  trial. 

In  pneumonia,  as  in  other  acute  diseases,  the  secretions  must 
be  carefully  regulated,  and  a  moderately  restricted  regimen  en- 
forced. Solid  food  must  be  avoided,  but  good  beef-tea  may  be 
given  from  the  first,  and  the  patient  should  be  encouraged  to 
drink  freely  of  milk  and  whey,  in  which  an  egg  may  be  beaten  up. 

*  See  Schmidt's  '  Jahrbucher,'  vol.  cxiii,  p.  337. 

f  « Amer.  Med.  Monthly,'  June,  1858,  p.  410. 

+  '  Boston  Med.  and  Surg.  Journ.,'  vol.  lvi,  p.  511. 
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Excessive  purgation  is  worse  than  useless,  as  tending  needlessly  to 
exhaust  the  strength;  but  gentle  laxatives  should  be  employed 
when  necessary,  aud  diuretics,  such  as  nitre  and  acetate  of  potash, 
prove  useful  as  eliminants. 

There  are  some  varieties  of  inflammation  of  the  lungs  which 
demand  special  notice,  not  only  as  differing  from  ordinary  cases  of 
the  disease  in  their  symptoms  and  progress,  but  also  as  requiring 
different  treatment,  and  leading  to  different  pathological  results. 
Amongst  these  may  be  mentioned — 

1st.  The  cases  already  alluded  to  as  characterised  by  inflamma- 
tion of  the  interlobular  cellular  tissue — cases  which  are  especially 
prone  to  occur  in  rheumatic  persons.  These  are  always  difficult 
of  diagnosis,  and  are  apt  to  be  confounded  with  pleurisy.  They 
are  to  be  distinguished  from  ordinary  pneumonia  by  the  com- 
parative absence  of  crepitation,  and  by  the  fact  that  the  crepita- 
tion which  exists  is  heard  during  expiration  as  well  as  during 
inspiration ;  and  from  pleurisy,  by  the  rapidity  with  which  strongly 
marked  tubular  breathing  ensues,  and  continues,  day  after  day, 
unimpaired  in  intensity;  by  the  increase  of  the  vocal  fremitus, 
and  by  the  increased  resonance  of  the  voice.  Sometimes  the  in- 
flammation is  of  a  suppurative  character,  but  more  commonly  the 
inflammatory  exudation  is  fibrinous ;  and  as  the  disease  becomes 
chronic,  the  fibrin  gradually  solidifies  and  contracts,  and  pro- 
duces the  condition  of  lung  described  as  "cirrhosis,"  by  Dr. 
Corrigan.  As  the  disease  progresses,  the  bronchi  undergo  dilata- 
tion, the  pulmonary  tissue  is  compressed  and  becomes  imper- 
meable, the  lung  contracts,  and  the  side  of  the  chest  falls  in.  As 
a  result  of  this  condition,  dyspnoea  occurs,  the  costal  movements 
are  diminished,  the  percussion  note  becomes  dull  or  else  somewhat 
amphoric,  the  vocal  fremitus  is  increased,  the  vocal  resonance  is 
abnormally  great,  the  respiration  is  of  a  hollow,  blowing  character, 
and  if  bronchitis  or  oedema  exist,  is  accompanied  by  sonorous 
rhonchi  and  large  bubbling  rales. 

In  the  acute  stage  of  the  disease,  I  believe  nothing  is  of  more 
service  externally  than  leeches  and  blisters,  followed  by  poultices 
kept  applied  over  the  entire  side  of  the  chest;  and,  as  internal 
remedies,  calomel  and  opium,  with  full  doses  of  alkalies  and  the 

18 
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neutral  salts,  iodide  of  potassium,  and  occasional  doses  of  col- 
chicum.  In  the  more  advanced  stages,  when  the  exudation  matter 
has  solidified,  and  has  already  produced  compression  of  the  lung 
tissue,  I  do  not  believe  that  any  medicine  will  serve  to  remedy  the 
mischief  which  has  occurred;  and  our  chief  aim  should  be  to 
sustain  the  health,  and  promote  free  and  easy  expectoration,  if 
bronchitis  happens  to  coexist. 

2ndly.  Another  class  of  cases  deserving  of  notice  is  that  in 
which  inflammation,  instead  of  spreading  through  an  entire  lobe 
of  the  lung,  is  confined  to  certain  lobules,  the  intervening  lobules 
remaining  sound.    This  form  of  disease,  which  has  been  termed 
1 1  lobular  pneumonia,"  was  formerly  considered  to  be  of  frequent 
occurrence  in  infancy,  and  even  now  is  so  spoken  of  by  some 
writers.    But  careful  research  has  shown,  that  in  many  cases 
the  solidification  of  the  pulmonary  lobules,  which  was  formerly 
attributed  to  pneumonia,  is  due,  when  occurring  in  infancy,  to 
simple  collapse  of  the  lung.    This  is  proved  by  the  fact  that  after 
death,  in  such  cases,  the  solidified  lobules  may  be  inflated  almost 
to  their  natural  size ;  whereas  hepatized  lobules  do  not  admit  of 
inflation.    Therefore,  although,  as  already  stated,  this  form  of 
pneumonia  is  sometimes  met  with  in  infancy,  it  does  not  occur  so 
often  as  was  formerly  supposed.    In  adult  life  it  is  observed  occa- 
sionally, .but  it  rarely,  if  ever,  occurs  as  an  idiopathic  affection; 
most  commonly  it  arises  in  connection  with  embobsm  or  pyaemia, 
and  the  formation  of  secondary  abscesses  in  the  lungs. 

The  physical  diagnosis  of  this  form  of  disease  is  extremely 
difficult.  Inspection,  palpation,  and  mensuration  afford  only 
negative  information,  and  percussion  fails  to  give  any  assistance, 
so  long  as  mischief  is  confined  to  two  or  three  lobules.  Indeed, 
the  only  physical  indication  of  the  disease  is  to  be  found  in  the 
respiration,  which  is  exaggerated  in  the  parts  adjacent  to  the 
consolidated  lobules,  and  sometimes  absent,  sometimes  harsh  and 
blowing,  immediately  over  the  seat  of  consolidation. 

3rdly.  Cases  in  which  the  disease  is  of  secondary  origin,  or,  in 
other  words,  arises  during  the  progress  of  other  forms  of  disease. 
This,  which  is  often  termed  intercurrent  pneumonia,  is  a  most 
common  and  dangerous  form  of  the  malady,  and  is  apt  to  super- 
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vene  at  all  ages,  from  earliest  infancy  to  extreme  old  age.  It  is 
the  principal  cause  of  death  in  many  cases  of  measles,  hooping- 
cough,  and  other  infantile  disorders ;  it  is  apt  to  complicate  typhus 
fever,  rheumatic  fever,  variola,  and  other  acute  blood  disorders, 
as  also  meningitis,  and  other  inflammatory  diseases  in  the  adult ; 
aud  it  is  a  frequent  attendant  upon  renal  anasarca,  and  upon 
phthisis  pulmonalis,  cancer,  and  other  chronic  disorders  connected 
with  local  organic  mischief  and  a  distempered  condition  of  the 
blood. 

In  all  these  cases  the  physical  signs  are  much  the  same  as  are 
met  with  in  ordinary  idiopathic  pneumonia,  except,  perhaps,  that 
in  the  more  adynamic  forms  of  disease  the  exudation  is  more 
serous,  and  less  plastic  in  its  nature ;  and  that  as  it  is  more  profuse, 
and  not  so  readily  got  rid  of  by  expectoration  as  in  ordinary  cases 
of  pneumonia,  there  is  a  tendency  to  obstruction  of  the  air- 
passages,  with  entire  absence  of  breathing,  rather  than  to  tubular 
breathing,  over  the  affected  portions  of  the  lung.    In  a  practical 
point  of  view  these  cases  differ  altogether  from  those  of  ordinary 
pneumonia.    They  partake,  in  many  instances,  more  largely  of 
congestion  with  consequent  oedema  than  of  active  inflammation ; 
and  the  mischief  is  dependent  on  and  kept  up  by  the  irritation  of 
the  materies  morbi  out  of  which  the  primary  disease  arises. 
Hence,  inter  se,  they  differ  greatly  in  character,  and  are  more 
purely  congestive,  or  more  strictly  inflammatory,  according  to  the 
precise  nature  of  disorder  from  which  they  take  their  origin.  In 
all  cases,  however,  "  sublata  causa  tollitur  effectus,"  and  the  only 
rational  treatment  is  that  which  endeavours  to  subdue  the  primary 
disease,  whilst  at  the  same  time  it  aims  at  counteracting  the 
secondary  local   mischief,  by  dry  cupping,  blisters,  turpentine 
fomentations,  jacket  poultices,  and  other  topical  applications.  In 
the  pneumonia  of  fever,  brandy  and  quinine  maybe  the  appropriate 
internal  remedies;  alkalies  in  that  of  rheumatism;  soda,  col- 
chicum,  and  magnesia  in  that  of  gout;  compound  jalap  powder, 
bi tartrate  of  potash,  gin,  and  other  diuretics  in  that  of  Bright's 
disease.    I  do  not  wish  to  imply  by  this  statement  that  calomel, 
antimony,  and  digitalis  are  never  needed  in  these  cases;  but  I  do 
mean  that  they  arc  often  useless,  or  worse  than  useless;  and  even 
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when  required  for  the  subjugation  of  local  inflammation,  should  be 
kept  subservient  to  the  general  treatment  which  is  directed  against 
the  original  disorder.  I  have  seen  too  much  of  the  mischief  pro- 
duced by  an  opposite  course  of  treatment  to  doubt  as  to  the 
correctness  of  this  general  rule.  Indeed,  it  may  be  stated 
generally,  that  the  only  safe  and  efficient  treatment  is  that  which 
is  calculated  to  mitigate  or  remove  the  blood  disorder,  which  is  the 
source  of  all  the  mischief,  aided  by  such  external  applications  as 
serve  to  alleviate  local  irritation  or  to  counteract  internal 
inflammation  without  unduly  depressing  the  patient. 

4thly.  Cases  in  which  the  disease,  though  running  on  rapidly  to 
consolidation,  is  unattended  by  the  ordinary,  general  symptoms  of 
pneumonia,  and  is,  therefore,  said  to  be  "  latent."  Their  pecu- 
liarity is  simply  that  which  their  name  implies  and  which  renders 
the  mischief  liable  to  be  overlooked.  They  are  met  with  chiefly  in 
infants,*  or  in  elderly  persons  or  in  persons  suffering  from 
adynamic  disorders,  and  the  mischief  partakes  of  the  character  of 
congestion  resulting  in  sero-plastic  effusion  rather  than  of  active 
inflammation.  These  cases  constitute  a  large  proportion  of  those 
described  by  Piorry  under  the  title  of  "  hypostatic  pneumonia." 
Great  perversion  of  the  ratio  naturally  subsisting  between  the 
pulse  and  the  respiration  ought  always  to  excite  suspicion  of  the 
disease ;  and  when  once  this  is  aroused,  a  physical  examination  of 
the  chest  will  serve  to  reveal  the  nature  and  extent  of  the  mischief; 
for  although  the  general  symptoms  are  absent,  the  physical  signs 
of  pulmonary  consolidation  are  fairly  marked,  and  differ  little  in 
their  nature  from  those  which  accompany  ordinary  cases  of  pneu- 
monia. 

The  treatment  of  this  form  of  disease  consists  chiefly  of  measures 
calculated  to  relieve  the  local  congestion  and  maintain  the  force  of 
the  circulation ;  and  in  many  instances,  from  the  nature  of  the  case, 
these  take  the  form  of  diffusible  stimulants  internally,  and  counter- 
irritants,  derivatives,  and  fomentations  externally.  Dry  cupping  is 
always  useful,  and  turpentine  fomentations  are  of  great  service ; 

*  M.  Guersent,  Physician  to  the  Hopital  des  Enfans,  says  that "  three  fifths  of  the 
children  who  die  in  the  hospitals  between  birth  and  the  conclusion  of  the  first  denti- 
tion die  of  pneumonia  in  a  latent  form."   '  Diet,  de  Medecine,'  vol.  viii,  p.  92. 
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whereas  venesection,  leeches,  and  tartarized  antimony  are  seldom 
admissible,  and  are  generally  productive  of  serious  mischief. 

5thly.  Cases  in  which  pneumonia  occurs  in  a  chronic  form. 
This  variety  of  disease,  when  unaccompanied  by  the  deposit  of 
tubercle  or  other  adventitious  product  in  the  lung,  is  extremely 
rare.   It  is  met  with  in  two  distinct  forms,  the  one  being  commonly 
the  sequel  of  acute  pneumonia,  the  other  occurring  as  a  chronic 
affection  without  having  been  preceded  by  symptoms  of  the  acute 
disease.  The  first  is  characterised  by  infiltration  of  the  lung  tissue, 
with  a  tough,  greyish,  solid  matter  which  does  not  usually  exhibit 
a  tendency  to  soften,  but  leads  gradually  but  slowly  to  contraction 
and  shrinking  of  the  lung  and  retraction  of  the  chest-walls.  The 
lung  in  this  case  is  drier  and  harder  than  in  a  corresponding  state 
of  ordinary  hepatization,  is  smooth  when  cut,  and  often  creaks 
under  the  scalpel.    In  most  instances  probably  this  form  of  so- 
called  chronic  pneumonia  is  the  second  stage  of  the  first-described 
variety  of  the  disease,  in  which  the  interlobular  cellular  tissue  is 
principally  affected,  and  its  peculiarity  is  referable  to  the  exudation 
being  more  than  ordinarily  fibrinous  in  character.     The  second 
variety  ought,  perhaps,  to  be  described  as  fibroid  degeneration  rather 
than  as  chronic  pneumonia,  and  should  be  classed  under  the  head 
of  Phthisis,  as  being  more  nearly  allied  to  that  disease  than  to 
simple  inflammation  of  the  lungs.    The  lung  is  infiltrated  by  a 
reddish,  solid  material,  which  after  a  time  beeomes  distinctly 
fibroid  in  character,  loses  its  deep-red  colour,  and  in  many  places 
assuming  a  granite-grey  tint,  causes  the  lung  to  become  strikingly 
mottled*    The  lung  in  these  cases,  as  in  those  last  mentioned  is 
firmer  and  drier  than  in  hepatization,  it  often  creaks  under  the  knife 
and  scarcely  yields  a  trace  of  fluid  when  scraped.    Sometimes  its 
cut  surface  is  smooth,  at  others  markedly  granular,  in  which  case 
the  granulates  are  more  strikingly  manifest  when  the  lung  tissue 
«  torn.    These  cases,  I  believe,  form  a  connecting  link  between 
chrome  inflammatory  consolidation  and  tuberculous  infiltration.f 
The  general  symptoms  are  those  of  failing  health  and  strength, 

•Sflfl  a  paper  "On  Fibroid  Degeneration  of  the  Lung,"  by  Dr  Sutton  in  „  1 
xlvm  of  the '  Med.-Chir.  Trans.'  *  '  m  vo1 

t  See  Amlral,  •  Clin.  Med.,'  t.  ii,  p.  310. 


**.8  Varieties  of  Pneumonia. 

with  slight  but  habitual  shortness  of  breath,  cough,  and  scanty 

catarrhal  expectoration  unaccompanied  by  spitting  of  blood  and 

oppression — not  pain — at  the  chest.  If  the  disease  supervenes 
on  an  attack  of  acute  pneumonia,  the  patient  does  not  regain  his 
strength,  but,  on  the  contrary,  becomes  weaker  and  loses  flesh ; 
his  pulse  remains  quick,  the  appetite  fails,  and  he  is  troubled 
with  feverishness,  especially  towards  evening. 

The  physical  signs  are  somewhat  deceptive.  The  expansile 
movement  of  the  chest  is  always  impaired,  and  there  is  dulness  on 
percussion  j  but  the  other  signs  are  by  no  means  constant.  In  the 
first  variety  of  the  disease  the  chest-walls  may  fall  in,  in  consequence 
of  the  shrinking  of  the  affected  lung ;  and  this  condition  may  be 
accompanied  by  harsh,  blowing,  and  more  or  less  hollow-sounding 
respiration  in  some  parts  of  the  chest,  whilst  in  others  the  breathing 
is  weak,  or  altogether  absent,  or  accompanied  by  occasional  rales ; 
the  vocal  resonance  is  increased,  and  the  vocal  fremitus  intensified. 
Sometimes,  however,  if  the  earlier  stage  of  the  complaint  has  been 
overlooked,  these  signs  may  not  be  present ;  the  lung,  as  yet,  has 
not  contracted,  and,  consequently,  there  is  no  falling  in  or  retrac- 
tion of  the  chest- walls ;  the  bronchi  remain  obstructed,  so  that 
there  is  entire  absence  of  breathing  sounds,  whether  healthy  or 
morbid ;  the  voice  is  not  transmitted  through  the  chest-walls  to 
the  ear,  and  vocal  fremitus  cannot  be  felt.  In  short,  the  physical 
signs  more  nearly  resemble  those  met  with  in  pleurisy  than  those 
which  are  ordinarily  attendant  on  pneumonia;  audit  is  only  by 
noting  the  absence  of  the  physical  signs  of  pleurisy,  and  by  carefully 
watching  the  progress  of  disease,  that  it  is  possible  to  arrive  at  a 
correct  diagnosis.  In  the  second  variety  of  the  disease  the 
difficulty  of  arriving  at  a  correct  opinion  is  even  greater,  for  the 
upper  lobes  of  the  lung  are  specially  prone  to  be  attacked,  and 
then  the  case  may  simulate  tubercular  phthisis.  A  case  in  which 
an  entire  lung  was  implicated  fell  under  my  observation  eleven 
years  ago.  The  patient,  a  young  lady,  aged  twenty,  had  long  been 
short-breathed,  but  otherwise  had  enjoyed  fair  health,  until  within 
three  days  of  her  death.  She  had  never  had  an  acute  attack  of  pul- 
monary inflammation,  and  she  died  of  constriction  of  the  larynx  and 
trachea,  consequent  on  the  pressure  of  an  enlarged  thyroid.  The  con- 
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dition  of  the  chest  was  ascertained  by  dissection,  Mr.  Prescott  Hewett 
very  kindly  performing  the  post-mortem  examination.    No  trace  of 
fluid  or  of  pre-existing  inflammation  was  found  in  the  pleura,  but 
one  lung  was  perfectly  solid.    It  was  as  large  as  the  other  lung 
when  partially  inflated,  and  did  not  collapse  when  the  chest  wa« 
opened,  but  filled  the  whole  of  one  side  of  the  thorax.    It  sank  at 
once  when  placed  in  water.    Its  colour  was  greyish  red;  its 
consistence  so  firm  that  it  creaked  under  the  scapel,  and  its  cut 
surface  was  smooth,  and  emitted  scarcely  a  trace  of  fluid  even  when 
scraped  with  the  knife.    It  did  not  contain  a  particle  of  tubercle ; 
but  the  bronchial  and  mesenteric  glands  were  enlarged,  and  con- 
tained cretaceous  matter.    The  bronchi  were  filled  with  exudation 
matter.   An  instance  in  which  the  lower  lobe  of  the  right  lung  was 
similarly  affected,  and  gave  rise  to  precisely  the  same  physical  signs, 
was  observed  by  M.  Requin*    Such  cases  are  apt  to  be  mistaken 
during  life  for  cases  of  old- standing  pleuritic  effusion ;  and,  in  what- 
ever stage  they  are  examined,  whether  before  or  after  contraction  of 
the  lung  has  taken  place,  the  diagnosis  is  always  difficult.  When 
the  upper  lobe  of  the  lung  is  thus  affected,  the  case  is  apt  to  simu- 
late consumption ;  for  not  unfrequently  some  softening  occurs  and 
vomicse  are  formed  at  the  apices  of  the  lungs,  in  which  case  there  is 
flattening  of  the  infra- clavicular  region  of  the  affected  side,  with 
imperfect  expansion,  dulness  on  percussion,  harsh,  hollow  breathing 
sound,  prolonged  expiration,  and  increased  vocal  and  tussive  re- 
sonance.   The  precise  character  and  order  of  progression  of  the 
general  symptoms,  coupled  with  the  general  aspect  and  family 
history  of  the  patient,  and  with  the  stationary  condition  of  the 
parts,  as  determined  by  several  examinations  at  considerable 
intervals  of  time,  form  the  only  clue  to  the  real  nature  of  the  case ; 
but  they  will  often  suffice  to  excite  suspicion  in  the  mind  of  the' 
careful  and  experienced  physician,  and  will  induce  him  to  express 
a  cautious  opinion.    Fortunately,  the  diagnosis  is  not  of  much 
practical  importance,  inasmuch  as  these  cases  require  treatment 
similar  to  that  which  proves  useful  in  tubercular  phthisis.  Cod- 
hver  oil,  tonics  and  alkalies  internally,  daily  oleaginous  inunction 
the  use  of  loduretted  and  counter-irritant  applications  to  the  chest,' 

*  bc-c  Grigollc,  loc.  cit.,  pp.  350-1. 
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a  generous  diet,  proper  exercise,  and  fresh  air,  are  the  remedies 
most  likely  to  prove  serviceable.  In  one  case  which  I  saw  in  con- 
sultation with  Dr.  C.  J.  B.  Williams,  and  which  I  had  the  oppor- 
tunity of  watching  for  three  years,  this  plan  of  treatment,  aided 
by  a  twelve  months'  residence  in  Egypt,  entirely  removed  all  trace 
of  the  disease. 


Gangrene  of  the  Lung. 

In  my  observations  on  pneumonia,  the  occurrence  of  gangrene  of 
the  lung  was  briefly  alluded  to,  and  reference  was  made  to  the 
morbid  appearances  and  physical  signs  to  which  it  gives  rise. 
Mortification,  however,  must  be  regarded  as  an  accidental  com- 
plication or  occasional  sequence  of  pneumonia,  rather  than  as  a 
natural  consequence  of  the  disease,  for  it  is  rarely  met  with  in 
sthenic  cases,  in  which  pulmonary  inflammation  is  most  intense, 
and  sometimes  occurs  in  instances  in  which  pneumonia  does  not 
exist. 

There  are  two  distinct  varieties  of  gangrene  of  the  lung,  viz. — 
first,  the  diffused,  or  uncircumscribed  variety ;  and  secondly,  the 
circumscribed.  These  differ  greatly  in  their  anatomical  charac- 
ters, but  they  both  appear  to  be  connected  with  a  depraved 
condition  of  the  blood  analogous  to  that  which  produces  the 
various  forms  of  idiopathic  gangrene.  This,  doubtless,  in  most 
cases,  is  their  proximate  cause,  the  local  inflammation  being  only 
the  accidental  or  exciting  cause.  It  must  be  admitted,  however, 
that  the  exciting  or  determining  causes  of  the  disease  appear  to  be 
of  very  different  force  and  character  in  the  two  varieties.  In  the 
diffused  form  of  the  disorder,  the  slightest  impediment  to  the 
pulmonary  circulation  suffices  to  excite  its  occurrence — nay,  in  some 
instances,  uncircumscribed  gangrene  occurs  without  any  obvious 
pre-existent  local  obstruction ;  whereas  the  circumscribed  form  is 
rarely  met  with,  unless  intense  pulmonary  inflammation  of  a  low 
type  has  existed,  or  secondary  abscesses  have  formed  in  the  lungs, 
or  obstruction  of  the  nutrient  vessels  has  been  brought  about  by 
the  pressure  of  an  aneurismal  tumour,*  or  of  tuberculous,  cancer- 

*  A  remarkable  case  of  pulmonary  gangrene  occurring  as  the  result  of  aneurismal 
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ous,  or  other  adventitious  deposits,  or  still  more  rarely,  by  the 
presence  of  minute  fibrinous  concretions  detached  from  the 
endocardium  on  the  right  side  of  the  heart,  and  carried  onwards 
with  the  blood  to  the  lungs.  It  seems  fair  to  conclude,  therefore, 
that  in  the  former  variety  of  the  disease  the  blood  is  more 
deteriorated  than  in  the  latter — a  view  which  is  borne  out  by 
the  class  of  cases  in  which  the  two  varieties  of  gangrene  occur 
respectively. 

Mortification  of  the  lung  is  extremely  rare ;  so  much  so  indeed, 
that  in  the  post-mortem  records  in  St.  George's  Hospital  for  the 
ten  years  ending  1850,  it  was  noted  in  no  more  than  nineteen 
instances  ;  and  I  have  met  with  only  seven  other  cases  in  which  its 
general  characters  and  physical  signs  were  thoroughly  well  marked 
during  life.  It  may  occur  at  any  age,  and  appears  from  M.  Boudet's 
inquiries  to  be  more  common  in  children  than  in  adults,  and  more 
so  in  adults  than  in  persons  much  advanced  in  years.*  When  it 
does  occur,  the  gangrenous  process  may  be  confined  to  the  lung, 
or  may  be  associated  with  mortification  in  other  parts  of  the  body. 

It  is  not  an  unusual  accompaniment  of  cancrum  oris ;  accord- 
ingly, M.  Boudet's  table  shows  that  gangrene  of  the  lung  coexists 
with  gangrene  of  other  parts  of  the  body  more  frequently  in  infancy 
than  in  after  years. 

The  symptoms  of  gangrene  vary  considerably,  according  to  the 
form  which  the  disease  assumes.  In  the  diffused,  or  uncircum- 
scribed  form,  the  progress  of  the  disease  is  often  extremely  rapid. 

pressure  occurred  under  my  care  at  St.  George's  Hospital,  in  January,  1860.  For 
full  details  see  '  Hospital  Post-mortem  Register  and  Case-book'  for  February  3rd, 
1860,  under  the  head  of  "  Henry  Barnes ;"  also  *  Trans.  Pathol.  Soc.,'  vol.  xi,  p.  62. 

*  The  subjoined  table,  which  throws  important  light  on  the  subject  of  gangrene, 
was  published,  as  the  result  of  his  own  observations,  by  M.  Boudet,  in  the  '  Archives 
de  Medecine,'  September,  1843. 
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The  mischief  is  ushered  in  by  utter  prostration  of  strength ;  a 
small,  weak,  and  frequent  pulse.,  pallor  and  anxiety  of  countenance, 
and  all  the  symptoms  of  rapidly  failing  power  j  coupled  with  these, 
there  is  frequent  but  feeble  cough,  and  profuse  frothy,  diffluent 
expectoration,  of  a  peculiar  greenish  colour,  and  intensely  fetid 
gangrenous  odour.  Ere  long  the  vital  powers  seem  utterly  op- 
pressed or  exhausted,  the  pulse  fails,  the  features  become  collapsed, 
the  expectoration  ceases  from  want  of  power  to  expectorate,  and 
the  patient  rapidly  sinks. 

The  progress  of  circumscribed  gangrene  is  somewhat  different, 
and  is  marked  by  a  train  of  symptoms  which  vary  greatly  at  dif- 
ferent periods  of  tbe  disease.  At  first,  the  general  symptoms  are 
simply  those  of  slight  pneumonia,  or  pulmonary  congestion ;  but 
they  are  attended  by  an  amount  of  prostration  which  is  quite 
disproportioned  to  the  extent  and  apparent  intensity  of  the  local 
mischief.  Sometimes,  indeed,  the  invasion  of  the  disease  is  even 
more  insidious;  there  is  nothing  to  draw  attention  to  the  con- 
dition of  the  chest,  and  depression  of  the  vital  power  is  the  only 
prominent  symptom.  After  a  time,  however,  expectoration  com- 
mences; and  the  sputa,  which  at  first  are  of  a  muco-purulent 
character,  sometimes  tinged  with  blood,  emit  a  disagreeable  odour; 
but  as  soon  as  a  free  communication  is  established  between  the 
air-passages  and  the  sloughing  tissue  of  the  lung,  they  not  only 
acquire  an  intensely  fetid  gangrenous  odour,  but  assume  an 
appearance  more  or  less  characteristic  of  the  disease.  They  lose 
their  muco-purulent  character,  and  become  extremely  liquid,  or 
sero-purulent,  and  of  a  dirty  greenish,  or  ash-grey  colour.  At  the 
same  time,  the  breath  acquires  an  offensive,  putrid  odour,  the  pulse 
becomes  feeble  and  rapid,  and  there  is  every  evidence  of  great  and 
increasing  prostration.  Not  unfrequently,  the  patient  passes 
rapidly  into  a  state  of  collapse,  and  sinks  in  a  few  hours,  or  it  may 
be  days,  without  the  occurrence  of  any  other  symptom.  Some- 
times, though  rarely,  profuse  haemorrhage  occurs,*  and  terminates 
in  death.  Sometimes  the  sloughing  implicates  the  large  bronchi, 
and  the  oesophagus;  sometimes  it  occasions  perforation  of  the 

*  See  St.  George's  Hospital  '  Post-ixiortcm  Records'  for  1847,  p.  67.  Haemorrhage 
took  place  into  a  gangrenous  cavity  in  the  right  lung. 
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pleura,  and  gives  rise  to  fatal  pneumothorax  j  and  it  has  been  even 
known  to  cause  perforation  of  the  diaphragm,  and  to  produce  sub- 
cutaneous emphysema,  by  making  its  way  through  the  two 
agglutinated  layers  of  the  pleura.  At  other  times  the  disease  is 
apt  to  pass  into  a  somewhat  chronic  condition;  the  symptoms 
show  that  the  patient's  power  of  resistance  is  considerable ;  there 
is  uo  longer  rapid  failure  of  the  vital  power,  but  the  expectoration, 
which  continues  profuse  and  fetid,  loses  its  extremely  liquid 
character,  and  becomes  more  distinctly  purulent ;  there  is  hectic 
fever,  with  night  sweats  and  emaciation,  and,  after  weeks,  or  it 
may  be  months  of  suffering,  the  patient  dies  utterly  exhausted. 
In  other  cases  the  disease  progresses  more  favourably;  the  sputa 
decrease  in  quantity,  become  decidedly  purulent,  and  lose  their 
fetor;  the  heat  of  skin,  and  hectic  fever  subside,  the  appetite 
returns,  the  patient  gains  flesh,  and  complete  recovery  ensues. 
These,  however,  are  exceptional  cases,  and  probably  do  not 
constitute  above  eight  or  ten  per  cent,  of  the  whole.  In  all  cases 
which  do  not  speedily  terminate  in  death,  the  fetor  of  the  breath 
is  apt  to  vary  greatly.  At  one  time  it  is  insufferable,  at  another, 
nay,  sometimes  within  a  few  minutes  afterwards,  it  may  be  simply 
disagreeable ;  and  then  after  the  lapse  of  a  longer  or  shorter  period 
it  may  again  resume  its  poisonous  quality.  This  alteration  in  the 
fetor  and  sweetness  of  the  breath  was  very  remarkable  in  a  case 
admitted  under  my  care  into  the  York  Ward  of  St.  George's 
Hospital  in  October,  1858* 

The  only  rational  explanation  appears  to  be,  that  temporary 
obstruction  of  the  bronchi  leading  to  the  sloughing  tissue,  shuts 
off  the  source  of  the  gangrenous  odour,  which  reappears  as  soon 
as  the  obstruction  is  removed,  whether  by  the  act  of  respiration 
or  of  coughing. 

The  physical  signs  of  the  mischief  which  is  going  on  are  often 
obscure,  and  never  distinctive ;  indeed,  they  are  simply  those  of 
local  pulmonary  consolidation,  followed  by  evidence  of  the  breaking 
up  of  the  lung  tissue,  and  subsequently  of  pulmonary  excavation ; 
they  are  not  marked  by  any  character  calculated  to  throw  light  on 
the  nature  or  cause  of  the  disorganization.    Sometimes,  but  not 

*  See  '  Hospital  Case-book,'  xxxvii,  p.  325. 
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invariably,  the  mischief  is  preceded  by  the  ordinary  signs  of  pneu- 
monia, and  it  is  generally  accompanied  by  the  signs  of  bronchitis 
as  soon  as  the  breaking  up  of  the  lung  tissue  has  commenced. 

The  morbid  appearances  observable  after  death  vary  with  the 
form  which  the  disease  has  assumed.  In  the  diffused  form  the 
lung  tissue  is  extremely  congested,  and  in  a  state  of  serous  and 
sanguineous  engorgement ;  its  condition,  indeed,  resembles  that  of 
the  first  stage  of  pneumonia,  except  that  it  is  more  humid,  and 
breaks  down  more  easily.  The  affected  portions  are  of  a  livid  red, 
or  else  of  a  greenish,  or  brownish  black,  or  ash-grey  colour,  more 
or  less  diffluent,  and  often  converted  into  a  sanious,  putrid  fluid, 
which  escapes  when  the  lung  is  cut,  and  emits  an  intolerably  fetid, 
gangrenous  odour.  Not  unfrequently,  some  portion  of  the  sphace- 
lated tissue  has  been  broken  down  and  removed  by  expectoration 
during  life,  in  which  case  an  irregular  excavation  is-  found,  the 
walls  of  which  are  composed  of  ragged,  pulpy,  mortifying  tissue. 
In  the  uncircumscribed  form  of  disease  the  parts  in  process  of 
mortification  blend  gradually  and  insensibly  with  the  sounder 
portions  of  the  lung ;  whereas  in  the  circumscribed  variety  the 
gangrenous  portion  of  the  lung  is  surrounded  by  inflamed  tissue, 
infiltrated  by  exudation  matter,  which  is  more  or  less  plastic,  and 
maps  out  the  limits  of  the  affected  portions.  In  this  latter  form 
of  the  disease  the  mortified  tissue  is  usually  found  soft  and 
diffluent,  as  in  the  uncircumscribed  variety;  but  sometimes  a 
sphacelated  spot  may  be  met  with,  harder  and  more  compact  than 
the  tissue  of  sound  lung,  and  forming  a  sort  of  core  in  the  midst 
of  the  softer  diffluent  matter.  Sometimes  the  cavities  which  are 
formed  in  this  variety  of  disease,  instead  of  being  pulpy  and 
ragged,  become  lined  with  a  false  membrane,  which  keeps  up  a 
purulent  or  muco-purulent  secretion,  and  occasionally  the  density 
of  this  membrane  appears  to  prevent  their  collapse  and  cicatriza- 
tion. Be  this  as  it  may,  these  gangrenous  excavations  exhibit 
very  little  tendency  to  cicatrize,  and  free  secretion  from  their 
internal  surface  has  been  known  to  go  on  for  many,  years* 

*  I  have  seen  a  smooth  false  meinhranc  lining  old  tuhcrculous  cavities  and  keeping 
np  profuse  secretion  for  years— in  one  case  for  no  less  than  nine  years.  Sec  also 
Walshc,  loc.  cit.,  p.  451. 
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In  the  diffused  form  of  the  disease  the  gangrene  usually  attacks 
a  much  'larger  portion  of  the  lung  than  in  the  circumscribed 
variety ;  indeed,  an  entire  lobe  is  not  unfrequeutly  affected,  and 
sometimes  the  greater  part  of  one  lung  is  implicated.*  In  the  cir- 
cumscribed, as  also  in  the  uncircumscribed  form  of  the  disease,  the 
mischief  is  usually  limited  to  one  lung,  except  in  cases  in  Avhich  it 
ensues  on  secondary  abscesses.  In  these  it  is  scattered  through- 
out both  lungs,  and  is  found  most  commonly  towards  their  peri- 
phery j  whereas  in  other  cases  the  posterior  portions  of  the  lungs, 
and  especially  of  the  right  lung,  are  those  which  are  most  prone  to 
suffer. 

The  diagnosis  of  pulmonary  gangrene  is  not  in  all  cases  an  easy 
matter.  It  rests  upon  the  peculiar  fetor  of  the  breath  and  expec- 
toration, coupled  with  the  sero-purulent  character  of  the  sputa  and 
the  physical  signs  of  softening  and  excavation  of  the  lung  sub- 
stance ;  and  as  fetor  not  to  be  distinguished  from  gangrenous  fetor 
may  arise  in  cases  in  which  no  evidence  of  pulmonary  softening  is 
to  be  obtained,  and  in  which  there  is  reason  to  believe  that 
mortification  of  the  lung  tissue  does  not  exist,  as  it  may  also  occur 
from  sloughing  of  the  internal  surface  of  tuberculous  and  other 
cavities  not  primarily  gangrenous,  and  as  the  character  of  the 
sputa  will  not  alone  serve  to  establish  the  true  nature  of.  the  mis- 
chief, it  is  obvious  that  in  most  cases  no  great  confidence  can  be 
felt  in  a  diagnosis  as  to  the  existence  of  this  disease,  unless  made 
by  a  very  competent  observer,  and  verified  by  a  post-mortem 
examination.  Nevertheless,  when  the  signs  already  enumerated 
as  indicative  of  gangrene  supervene  suddenly  in  a  person  suffering 
from  adynamic  congestion  or  inflammation  of  the  lungs,  and  who 
was  previously  free  from  bronchitis  and  tuberculous  disease,  there 
can  be  little  doubt  as  to  their  true  character,  especially  when 
gangrenous  fetor  of  the  breath  has  preceded,  and  is  subsequently 
accompanied  by  the  signs  of  pulmonary  excavation. 

Another  source  of  difficulty,  however,  is  the  occurrence  of  gan- 
grene of  the  lung  without  any  perceptible  fetor.  I  have  never  met 
with  such  a  case;  but  Cruvcilhicr  has  described  this  variety  of  the 
disease ;  and  Dr.  Walshe,  though  lie  does  not  refer  to  instances  in 

*  Lacnnco,  loc.  cit.,  p.  222. 


286 


Gangrene  of  the  Lung. 


point,  speaks  of  it  as  if  it  were  a  matter  within  his  own  cognisance. 
At  all  events,  its  occurrence  must  be  extremely  rare,  and  when  it 
does  occur  it  is  not  likely  to  be  recognised  during  life. 

Fortunately,  the  difficulties  incidental  to  the  diagnosis  of  gan- 
grene of  the  lung  are  not  of  material  importance  in  practice ;  for 
whether  the  disease  exists  in  an  idiopathic  form,  or  whether  fetor 
be  caused  by  sloughing  of  small  portions  of  the  bronchial  mucous 
membrane,  or  by  mortification  of  portions  of  tubercular  or  other 
cavities  in  the  lung,  the  aim  of  the  physician  in  all  cases  must  be 
to  support  the  patient  and  obviate  the  tendency  to  death.  There 
is  nothing  specific  in  the  treatment  to  be  employed.  Whenever, 
and  in  whatever  form  of  disease,  gangrenous  fetor  arises,  the  vital 
powers  are  low  and  require  support,  and  the  amount  and  nature  of 
that  support  must  be  determined  by  the  precise  condition  of  the 
patient,  and  not  by  any  theoretical  consideration  as  to  the  extent 
and  nature  of  the  mischief*  In  the  acute  stage,  quinine  and  bark 
in  full  doses,  with  ten  or  twelve  minim  doses  of  nitro-muriatic 
acid,  opium,  brandy,  and  diffusible  stimulants  are  the  appropriate 
remedies ;  and  when  the  affection  passes  into  a  more  chronic  state, 
cod-liver  oil,  the  balsam  of  Peru  in  drachm  doses,  turpentine,  and 
full  doses  of  the  compound  tincture  of  benzoin,  may  be  advan- 
tageously added.  Ammonia  has  been  recommended,  but  in  my  ex- 
perience has  not  proved  so  useful  as  the  mineral  acids.  Chlorate  of 
potash  has  also  failed  in  the  only  instance  in  which  I  have  seen  it 

*  In  evidence  of  this  fact  I  may  cite  a  very  interesting  case  which  occurred  under 
my  care  at  St.  George's  Hospital,  in  the  year  1860.  Stephen  Deacon,  a?t.  42,  was 
admitted  into  Hope  Ward  on  January  11th,  having  heen  seized  with  paralysis  of  the 
left  side.  The  attack  came  on  suddenly,  accompanied  by  headache,  three  days  before 
admission,  whilst  he  was  at  work  as  a  labourer.  It  had  not  been  preceded  by  any 
apparent  illness,  and  before  his  admission  he  had  partially  regained  power  over  his 
leg,  though  his  arm  still  remained  motionless.  His  heart  was  healthy,  the  kidneys 
were  sound,  and  he  had  no  cough.  On  the  13th  he  was  seized  with  dyspnoea  and 
great  vital  depression,  and  on  the  14th  began  to  cough  and  expectorate  an  enormous 
quantity  of  extremely  fetid  matter  mixed  with  blood,  which  emitted  a  gangrenous 
odour.  After  the  lapse  of  a  few  hours  the  sputa  lost  their  puriform  character,  and 
became  sero-purulent  and  of  a  dirty  ash-grey  colour.  Notwithstanding  the  paralysis, 
full  doses  of  brandy,  with  bark,  and  ten-minim  doses  of  nitric  acid  were  administered; 
and  in  the  course  of  ten  days  the  cough  had  almost  ceased,  the  expectoration  was 
devoid  of  offensive  odour,  and  the  paralysis  had  in  great  measure  passed  oft'.  On  the 
25th  he  left  the  hospital,  having  quite  recovered,  except  in  regard  to  the  arm,  which 
still  remained  weak. 
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employed  j  but  its  efficacy  is  so  remarkable  in  cancrum  oris,  -with 
which  gangrene  of  the  lung  is  often  associated,  that  it  deserves  a 
further  trial  in  full  and  repeated  doses.  It  is  not  incompatible 
with  the  other  remedies  recommended,  and  there  is  no  reason  why 
it  should  not  be  administered  in  combination  with  them,  or  better 
still,  as  a  drink  dissolved  in  barley-water  during  the  period  of 
their  administration.  Bloodletting  is  inadmissible,  and  dry-cupping 
and  blistering,  though  not  excluded  from  our  list  of  agents  by  the 
nature  of  the  disease,  are  of  questionable  utility. 

The  fetor  of  the  breath  may  be  corrected  by  rinsing  the  mouth 
with  chlorinated  washes  or  a  weak  solution  of  permanganate  of 
potash;  and  the  inhalation  of  chlorine  will  tend  to  modify  the 
septic  changes  going  on  in  the  lung,  and  so  to  lessen  the  depression 
of  the  vital  power.    The  vapour  of  turpentine  is  another  agent 
which  is  reported  to  exercise  a  distinctly  remedial  power,  and 
experience  has  convinced  me  that  air  impregnated  with  carbolic 
acid  is  decidedly  servicable*    It  seems  probable  that  ozonized 
water,  or  small  quantities  of  dilute  carbolic  acid  pulverised,  and  so 
inhaled,  would  prove  beneficial;  and  although  as  yet  I  have  had  no 
experience  of  its  action  in  this  complaint  when  so  employed,  I 
should  not  hesitate  to  have  recourse  to  its  aid  in  severe  or  obstinate 
cases.    The  diet  should  be  nutritious,  and  as  generous  as  the 
digestive  powers  of  the  patient  will  permit.   Wine;  soup  or  strong 
beef  tea,  or  warm  milk  thickened  with  isinglass ;  arrowroot,  made 
with  beef  tea  instead  of  water ;  eggs  beaten  up  with  brandy,  blanc- 
mange, and  essence  of  meat,  are  among  the  articles  of  diet  which 
are  most  suitable  on  these  occasions.    Meat,  with  pale  ale  or 
bottled  stout,  may  be  given  as  soon  as  the  patient's  stomach  can 
bear  it. 

(Edema  of  the  Lungs. 

(Edema  of  the  lungs  is  not  a  condition  of  frequent  occurrence. 
Arising  as  it  does  from  the  same  class  of  causes  which  occasion 
(Edema  in  other  parts  of  the  body,  it  should  be  regarded  as 
a  secondary  affection,  symptomatic  of  mischief  elsewhere,  rather 

*  See  'Med.  Times  and  Gazette,'  April  15tb,  1845,  and  'Wiener  Zoitachrift  * 
1853.  ' 
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than  as  a  primary  or  idiopathic  disease  of  the  pulmonary  tissue. 
It  is  a  common  accompaniment  of  Bright's  disease  of  the  kidneys 
and  of  the  dropsy  which  occurs  in  sequel  of  scarlatina ;  it  is  apt 
to  accompany  typhus  fever,  scurvy,  and  other  diseases  in  which 
there  exists  a  depraved  and  fluid  condition  of  the  blood;  and 
it  is  sometimes  the  result  of  extreme  pulmonary  congestion  from 
whatever  cause  arising,  and  thus  is  found  associated  with  acute 
bronchitis  and  pneumonia,  with  obstructive  or  regurgitant  disease 
of  the  mitral  valve,  with  obstructive  disease  of  the  aortic  valves,  and 
with  pressure  on  the  pulmonary  veins,  whether  caused  by  aneurism, 
or  by  cancerous  or  other  morbid  deposits  in  the  chest.  It  is  speedily 
induced  by  section  of  or  pressure  on  the  par  vagum,  probably 
as  a  result  of  defective  innervation,  and  is  usually  attendant  on 
the  pulmonary  congestion  which  precedes  slow  death. 

By  whatever  cause  produced,  oedema  of  the  lungs  is  characterised 
by  infiltration  of  the  air-cells  and  interstitial  areolar  tissue  with  a 
thin  serous  fluid.  When  the  oedema  is  passive  and  connected  with 
chronic  mischief,  the  fluid  effused  is  usually  colourless  j  whereas 
when  the  oedema  is  acute,  and  arises  from  active  congestion  of  the 
lung,  it  is  more  commonly  tinged  with  blood.  It  generally  affects 
both  lungs,  and  is  diffused  throughout  their  structure,  or  limited 
to  the  inferior  or  posterior  portions,  in  which  the  laws  of  gravita- 
tion would  naturally  cause  the  fluid  to  accumulate.  Oppression  at 
the  chest,  with  increased  frequency  of  respiration,  amounting 
sometimes  to  excessively  hurried  breathing,  slight  cough,  and  a 
thin,  but  sometimes  rather  tenacious  frothy  expectoration,  are  the 
general  symptoms  by  which  its  accession  and  course  are  marked. 
The  morbid  anatomy  of  the  parts,  and  the  physical  signs  to  which 
the  disorder  gives  rise,  will  be  evident  from  an  inspection  of  the 
subjoined  table : 

Chronic  and  Passive  (Edema. 
Morbid  Anatomy.  Physical  Signs. 

Chronic  oedema. — The  lung  is  Inspection  affords  no  informa- 

of  a  pale  greyish  colour;  collapses  tion. 

slowly  and  imperfectly  ;  is  in-  Palpation  is  said  sometimes  to 

clastic  and  doughy  ;  pits  readily  disclose  increased  vocal  fremitus. 
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Morbid  Anatomy. 

on  pressure  j  and  scarcely  crepi- 
tates on  being  handled.  On 
section,   a    large    quantity  ol 
almost   colourless   serum,  un- 
mixed, or  nearly  so,  with  air, 
oozes  from  the  surface  j  the  lung 
tissue  is  tough  and  resistant, 
and  portions  of  it  sink  instantly 
in  water  without  being  previously 
subjected  to  pressure.  The  lining 
membrane  of  the  bronchi  is  often 
of  a  dark,  livid  colour,  consequent 
on  chronic  vascular  congestion. 


'Acute  oedema. — The  lung  is 
usually  red j  collapses  slowly  and 
imperfectly;  is  inelastic,  but  less 
so  than  in  chronic  oedema,  and  is 
more  crepitant  on  pressure;  on 
section,  a  large  quantity  of  a 
pale  red,  frothy  serum  escapes 
from  the  cut  surface ;  the  lung 
tissue  is  red,  soft,  and  easily 
broken  down,  and  the  lining 
membrane  of  the  bronchi  is  of  a 
red  colour,  such  as  is  seen  in 
cases  of  active  congestion  or 
inflammation. 


Physical  Signs. 

This  has  not  been  the  result  of 
my  experience. 

Percussion.  —  The  sound  is 
duller  than  natural,  and  the 
parietal  resistance  increased. 
Skoda  speaks  of  a  tympanitic 
sound  on  percussion,  but  I  have 
never  met  with  it. 

Auscultation. — The  respiration 
is  weak  or  almost  absent,  or  else 
harsh  and  coarse,  and  accom- 
panied by  bubbling  rales,  accord- 
ing to  the  precise  degree  of  in- 
filtration of  the  portion  of  the 
lung  auscultated.  If,  as  often 
happens,  bronchitis  coexists,  so- 
norous and  sibilant  ronchi  will 
be  heard. 

Acute   oedema.  —  Inspection, 
palpation,  and  percussion  yield 
the  same  results  in  acute  as  in 
chronic  oedema ;  but  on  ausculta- 
tion the  vocal  resonance  is  gene- 
rally louder  than  in  the  chronic 
variety,   and  the   rale  which 
attends  it  is  much  finer.  Indeed, 
it  ordinarily  resembles  the  fine 
bubbling  rale  of  capillary  bron- 
chitis, and  is  to  be  distinguished 
from  it  only  by  the  lesser  vis- 
cidity of  the   sputa,  and  the 
absence  of  the  general  signs  of 
bronchitis.    In  some  instances 
it  so  closely  resembles  the  crepi- 
tation of  pneumonia,  that  the 
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Pulmonary  Hemorrhage. 


Morbid  Anatomy.  Physical  Signs. 

absence  of  tubular  breathing  and 
other  symptoms  which  usually 
attend  the  progress  of  that  dis- 
ease, alone  enable  us  to  discri- 
minate between  them. 

The  treatment  of  pulmonary  oedema  must  be  in  strict  relation 
with  the  cause  from  which  it  originates.  When  acute,  and 
dependent  on  Bright's  disease  or  scarlatinal  dropsy,  diuretics  and 
saline  purgatives  are  especially  indicated,  and  the  administration 
of  squills  and  digitalis  should  not  be  neglected ;  an  emetic  in  some 
instances  proves  extremely  serviceable,  and  so  do  vapour  and  hot- 
air  baths,  and  cupping  or  dry  cupping  on  the  loins.  Its  occurrence 
betokens  the  necessity  for  a  tonic  and  stimulant  treatment  as  soon 
as  the  chest  is  somewhat  relieved;  and  nothing  answers  better 
than  the  tincture  of  the  sesquichloride  of  iron,  in  combination  with 
digitalis,  stimulating  diuretics,  and  a  light  vegetable  bitter.  If  it 
occurs  during  the  course  of  typhus  fever,  or  other  disorders  of  an 
adynamic  type,  diffusible  stimulants  internally,  and  blisters  and 
mustard  poultices  to  the  surface  of  the  chest,  are  commonly  found  to 
be  the  most  efficient  agents ;  whereas,  if  it  is  associated  with  much 
pulmonary  congestion,  repeated  dry  cupping,  aided  by  digitalis, 
expectorants,  and  saline  purgatives,  prove  our  most  valuable  and 
trustworthy  allies. 

Pulmonary  Hemorrhage,  Hemoptysis,  and  Pulmonary  Apoplexy. 

Pulmonary  Haemorrhage  and  spitting  of  blood*  is  a  subject 
of  fearful  interest  to  the  physician,  and  of  serious,  nay  vital, 
importance  to  the  patient.     Sometimes,  indeed,  it  is  the  result  of 

*  Throughout  this  section  I  apply  the  term  pulmonary  hemorrhage  indifferently 
to  all  outpourings  of  blood  which  take  place  from  any  portion  of  the  respiratory  appa- 
ratus, from  the  epiglottis  and  larynx  to  the  pulmonary  parenchyma.  During  life  it 
is  often  impossible  to  decide  from  which  portion  of  the  tract  the  bleeding  proceeds, 
and  even  after  death  it  is  sometimes  difficult  to  decide  the  question.  It  is  therefore 
useless  to  attempt  to  separate  the  different  varieties  for  the  sake  of  description. 
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idiopathic  congestion  of  the  lung,  and  may  be  regarded  as  a 
primary  affection  of  not  a  very  serious  character.  But  such  an 
event  is  exceedingly  rare.  Much  more  commonly  it  is  attributable 
to  engorgement  of  the  pulmonary  vessels,  induced  by  organic 
disease  of  the  lungs  or  heart,  and  is  altogether  a  secondary  affec- 
tion— a  mere  symptom  of  structural  mischief  in  the  chest.  Un- 
fortunately, too,  the  maladies  of  which  it  is  an  index  are  of  a 
serious  nature,  and  usually  tend  to  an  untimely  death.  It  is  a 
frequent  harbinger  of  consumption  in  its  varied  forms,  and  is  often 
one  of  its  early  symptoms ;  so  that  too  much  attention  cannot  be 
bestowed  on  the  investigation  of  every  point  relative  to  its 
occurrence. 

Considerable  difference  of  opinion  exists  as  to  the  source  and 
significance  of  the  bleeding  which  leads  to  spitting  of  blood. 
Some  persons  imagine  that  when  the  larynx,  trachea,  or  bronchi 
are  congested,  blood  may  exude  from  the  mucous  surface  after  the 
manner  in  which  it  oozes  from  the  posterior  fauces  and  the  mucous 
membrane  of  the  mouth;  nay  more,  they  affirm  that  exudation 
from  the  surface  of  the  air-passages  is  a  very  frequent  cause  of 
bleeding,  even  in  cases  in  which  no  local  structural  mischief  exists. 
Others,  without  denying  the  possibility  of  heemorrhage  from  the 
bronchial  mucous  membrane,  assert,  not  only  that  it  is  of  rare 
occurrence,  but  that  it  seldom,  if  ever,  takes  place  except  when  the 
blood  is  altered  in  character,  as  in  purpura,  scurvy,  and  similar 
disorders,  or  where  the  mucous  membrane  of  the  air-passages  is 
ulcerated.    These  writers  refer  the  bleeding  to  the  structure  of  the 
lung  itself,  and  they  support  their  opinion  by  reference  to  the 
minute  dark  spots  which  are  often  found  in  the  lungs  after  death 
in  cases  in  which  spitting  of  blood  has  existed  during  life— spots 
which  are  evidently  caused  by  the  outpouring  of  blood  consequent 
on  the  giving  way  of  the  pulmonary  tissue. 

My  own  opinion  occupies  a  middle  place  between  these  two 
extremes.  Careful  observation  has  led  me  to  believe  that,  except 
in  cases  of  diseased  heart,  or  of  purpura,  and  other  hemorrhagic 
disorders,  bleeding  seldom  arises  from  the  bronchial  mucous  mem- 
brane, unless  that  membrane  is  the  seat  of  ulceration,  or  is  acted  on 
by  aneurismal  or  other  tumours,  or  by  tubercular  or  other  adven- 
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titious  deposits,  which  cause  pressure  upon  the  bronchial  vessels,  and 
thus  mechanically  lead  to  distension  and  rupture  of  the  capillaries. 
But  inasmuch  as  I  have  frequently  seen  blood  ooze  from  the  con- 
gested mucous  lining  of  the  mouth  and  throat,  and  on  several 
occasions  have  traced  cases  to  the  dead-house  of  St.  George's 
Hospital  in  which  spitting  of  blood  had  occurred  during  life,  and 
in  which,  nevertheless,  no  organic  disease  of  the  lung  existed,  and 
no  evidence  of  any  disruption  of  the  pulmonary  tissue  could  be 
discovered  after  death,  I  see  no  sufficient  reason  to  doubt  that,  in 
some  instances  at  all  events,  haemorrhage  may  take  place  from  the 
congested  bronchial  membrane.    On  the  other  hand,  the  large 
amount  of  blood  which  is  sometimes  poured  out,  the  rapidity  with 
which  the  outpouring  occurs,  and  the  evidence  which,  in  certain 
instances,  may  be  obtained  after  death,  of  the  giving  way  of  the 
pulmonary  tissue,  are  facts  which  lead  irresistibly  to  the  conclusion 
that  the  tissue  of  the  lung  is  a  frequent  source  of  bleeding.  And 
when,  further,  it  is  considered  that  simple  ulceration  of  the 
bronchial  mucous  membrane  is  of  extreme  rarity,  that  in  many 
instances  of  pulmonary  haemorrhage  there  is  entire  absence  even  of 
bronchial  congestion,  and  that  the  delicacy  of  the  lung  tissue  is  such 
as  to  render  it  very  liable  to  give  way  under  conditions  productive 
of  extreme  congestion  and  mechanical  obstruction  to  the  pul- 
monary circulation,  the  conclusion  is  inevitable,  that  the  proper 
tissue  of  the  lung  is  a  much  more  frequent  source  of  haemorrhage 
than  the  bronchial  mucous  membrane. 

But  whatever  its  source,  pulmonary  haemorrhage  is  always  a 
symptom  of  grave  importance,  as  indicating  interference  with  the 
circulation  of  vital  organs.  In  some  instances  it  may  result  from 
wounds  or  other  mechanical  injuries  of  the  lung;  in  some,  the 
heart  may  be  the  cause  of  the  mischief,  giving  rise,  by  its  diseased 
and  irregular  action,  to  undue  congestion  of  the  lung ;  in  others, 
the  pressure  of  aneurismal  tumours,  or  of  tubercle,  cancer,  or  other 
adventitious  matter,  may  produce  the  same  effect;  in  others,  again, 
pneumonic  congestion,  or  abscess,  or  gangrene,  may  be  the  cause 
of  the  bleeding;  in  others,  ulceration  of  the  larynx,  trachea,  or 
bronchi;  whilst  in  certain  instances,  extreme  congestion  of  the 
bronchial  mucous  membrane,  more  especially,  when  connected  with 
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a  spanemic  condition  of  the  vital  fluid,  appears  to  lead  to  the  out- 
pouring of  blood,  irrespective  of  any  organic  or  permanent  lesion. 
But  mischief  of  a  serious  nature  must  have  proceeded  to  some 
extent  before  hemorrhage  can  occur.    Even  in  those  instances  in 
which  spitting  of  blood  is  commonly  supposed  to  be  independent 
of  local  mischief,  and  to  be  of  little  importance,  as  when  it  occurs 
after  violent  straining  efforts,  or  in  connection  with  diminished 
atmospheric  pressure  during  the  ascent  of  lofty  mountains,  my  own 
observation  has  led  me  to  take  a  more  serious  view  than  that 
usually  entertained,  and  to  believe  that  in  these,  as  in  other  cases, 
there  is  usually  some  latent  mischief  in  the  chest— some  local 
cause  of  pulmonary  congestion — some  mechanical  interference 
with  the  capillary  circulation  through  the  lungs.*    In  several 
instances  which  have  come  before  me,  in  which  persons  apparently 
in  good  health  have  spat  blood,  under  one  of  the  conditions  above 
specified,  I  have  known  the  symptoms  of  consumption  set  in,  and 
run  on  rapidly  to  a  fatal  termination.    And  although  it  is  true 
that  individuals  are  sometimes  met  with  who  have  had  hemoptysis 
more  or  less  profuse,  and  who,  nevertheless,  have  attained  to  a  good 
age,  without  the  occurrence  of  phthisical  symptoms,  this  fact  does 
not  invalidate  the  conclusion  that  their  lungs  are  more  or  less  or- 
ganically diseased.   The  same  fact  is  sometimes  observed  in  persons 
who  are  descended  from  a  consumptive  stock,  and  who  eventually 
die  of  phthisis.   Indeed,  nothing  is  more  common  than  for  spitting 
of  blood  to  precede  by  many  years  the  fatal  development  of 
tubercular  disease;  and  its  occurrence  only  proves  what  most 
persona  are  prepared  to  admit,  that  tubercular  disease  of  the  lungs, 

«  In  this  observation  I  am  borne  out  by  Dr.  Walshe.    In  a  sensible  note  (loc.  cit 
p.  470),  he  remarks-"  Boussingault,  D'Orbigny,  and  Roullin  make  no  reference  to 
hemoptysis  as  having  occurred  in  their  ascents  of  the  Andes;  De  Saussure  observed 
nothing  of  the  sort  in  the  ascent  of  Mont  Blanc;  and  Mr.  Albert  Smith,  whose  medi- 
cal education  gives  value  to  his  testimony,  insisting  in  his  narrative  on  the  difficulty 
of  breathing  experienced,  is  silent  concerning  expectoration  of  blood,  and  yet  his 
party  and  guides  numbered  twenty-four."  A  large  additional  mass  of  similar  evidence 
might  now  be  adduced  from  the  experience  of  members  of  the  Alpine  Club,  as  also 
from  that  of  aeronauts  who  have  rapidly  attained  to  very  high  altitudes  hi  balloons 
Messrs.  Gkisher  and  Coxwell,  who  in  this  way  rose  to  the  unexampled  altitude  of  six 
miles,  and  nearly  lost  their  lives  through  the  rarefaction  of  the  atmosphere  make  uo 
mention  of  spitting  of  blood  in  their  detail  of  the  symptoms  which  they  experienced 
For  fall  details  of  this  ascent  sec  '  British  Med.  Journ.'  for  Dec.  13,  18G2  p  6"5 
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if  not  extensive,  may  exist  for  an  indefinite  period  in  a  qniescent 
state,  without  giving  rise  to  symptoms  of  consumption,  or,  in  other 
words,  that  persons  who  have  tubercles  in  their  lungs,  if  placed 
under  circumstances  favourable  to  their  health,  may  live  on  for 
years  in  the  enjoyment  of  fair  average  health,  and,  as  post-mortem 
records  clearly  show,  may  die  at  an  advanced  age  of  some  other 
disorder,  without  having  manifested  any  symptom  of  consumption, 
with  the  one  exception  of  spitting  of  blood.    In  short,  if  those 
cases  are  excluded  in  which  the  sputa  are  slightly  specked  or 
streaked  with  blood — as  in  certain  instances,  of  severe  congestive 
bronchitis — or  are  rusty-coloured,  from  admixture  with  it  as  is 
often  seen  in  acute  pneumonia,  the  only  exceptions  I  am  disposed 
to  admit  to  the  fearful  significance  of  haemoptysis,  are  those  in 
which  it  results  from  blows  on  the  chest,  or  from  mechanical  injury 
to  the  lung,  or  in  which  it  occurs  in  women,  vicariously  to  the 
menstrual  discharge.*    In  these  cases,  it  seems  occasionally  to 
take  place  independently  of  structural  pulmonary  disease  j  but  post- 
mortem examination  would  of  course  be  needed  to  verify  the  fact, 
and  render  it  a  matter  of  certainty.    In  default  of  this  proof,  it  is 
only  reasonable  to  suppose  that  although  the  pulmonary  congestion 
may  be  referable  to  disorder  of  the  menstrual  function  and 
vicarious  action,  yet  that  the  bleeding  is  usually  attributable  to  the 
existence  of  latent  tubercles,  causing  local  pressure  and  obstruction 
of  the  pulmonary  circulation. 

It  follows,  from  what  has  been  already  stated,  that  haemoptysis, 
or  the  discharge  of  blood  by  expectoration,  must  always  be 
regarded  as  suggestive  of  organic  disease  of  the  chest.  It  does  not 
necessarily  indicate  the  fact,  but  it  is  sufficient  to  excite  the  gravest 
suspicion,  and  to  render  imperative  a  close  and  careful  examina- 
tion into  the  condition  of  the  thoracic  organs.  It  matters  not 
whether  the  quantity  of  blood  be  small,— mere  specks  or  streaks,— 
or  whether  it  amounts  to  drachms  or  ounces  j  in  either  case  its 
presence  affords  just  cause  for  alarm.  For  although,  as  already 
stated,  the  researches  of  pathology  oblige  us  to  admit  that 

*  Most  practitioners  must  have  met  with  cases  in  point,  but  I  would  refer  those 
who  have  not  to  a  remarkable  instance  of  vicarious  menstruation  from  the  lungs 
recorded  by  Pinel,  and  quoted  in  Sir  Thomas  Watson's  '  Lectures,'  ed.  i,  vol.  ii,  p.  140. 
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luemorrhage  may  arise  from  a  variety  of  causes,  they  have  also 
served  to  establish  the  fact  that  it  is  most  frequently  connected 
with  tuberculization  of  the  lung  j  and  to  such  an  extent  does  this 
hold  good,  that  spitting  of  blood  is  justly  regarded  as  one  of  the 
earliest  and  most  important  signs  of  pulmonary  consumption.* 

The  quantity  of  blood  expectorated  in  different  cases  of  pul- 
monary haemorrhage  varies  extremely.  Sometimes  it  is  so  small 
as  to  escape  observation ;  and  at  times,  more  especially  in  disease 
of  the  heart,  is  undistinguishable  by  the  naked  eye,  although  the 
microscope  at  once  reveals  blood-corpuscles  in  the  sputa;  some- 
times, though  rarely,  it  is  scr  profuse,  and  is  poured  out  so  rapidly, 
that  the  patient  is  suffocated  by  it,  or  else  dies  from  the  effect  of 
syncope;  more  commonly,  it  is  ejected  slowly,  a  mouthful  at  a 
time,  and  in  quantity  varying  from  a  few  streaks  to  a  teaspoonful 
or  several  ounces. 

It  is  commonly  supposed  that  the  quantity  of  blood  expectorated 
affords  a  trustworthy  measure  of  the  significance  of  pulmonary 
haemorrhage,  and  that  a  few  slight  streaks  of  blood  are  of  little  or 
no  importance.  They  may  arise,  it  is  often  said,  from  the  throat, 
or  may  be  the  result  of  simple  bronchitis.  On  the  other  hand, 
some  physicians  attach  a  fatal  significance  to  every  streak  of  blood 
in  the  sputa,  and  are  disposed  to  donbt  the  correctness  of  those 
who  would  attribute  such  haemorrhage  to  simple  congestion  of  the 
bronchial  mucous  membrane.  Unfortunately  too,  the  matter, 
though  of  some  practical  importance,  does  not  admit  of  very 
positive  decision.  There  cannot  be  a  doubt  that,  in  the  majority 
of  cases  in  which  spitting  of  blood  occurs,  however  small  the 
quantity  of  blood  may  be,  tubercles  in  an  active  or  latent  state  are 
present  in  the  lungs.  The  revelations  of  the  stethoscope,  cor- 
roborated as  they  are  by  inspection  in  the  dead-house,  abundantly 
attest  this  naked  fact.  But  this  is  not  the  whole  question  at  issue. 
The  point  to  be  determined  is  not  simply  whether  spitting  of  blood 
is  ever  met  with  when  there  is  no  organic  disease  of  the  chest,  but 
in  what  proportion  of  cases  it  occurs  independently  of  structural 
mischief,  and  whether  any  clue  to  the  condition  of  the  chest  can 
be  obtained  from  the  quantity  of  blood  expectorated.  And  here 
14  For  facts  corroborative  of  this  statement  seo  chap,  iv  of  this  treatise. 
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we  find  ourselves  completely  at  fault.  Experience  undoubtedly 
overrules  the  dicta  of  those  who  would  deny  the  occurrence  of 
haemorrhage  as  a  result  of  simple  pulmonary  congestion ;  for  on 
several  occasions  I  have  traced  cases  to  the  dead-house  of  St. 
George's  Hospital,  in  which  there  has  not  existed  any  organic 
disease  in  the  chest,  and  in  which,  nevertheless,  haemoptysis,  to  a 
greater  or  less  extent,  has  been  observed  during  life.  At  the  same 
time  it  justifies  the  most  positive  statement  that  such  an  occurrence 
is  comparatively  rare.  From  the  nature  of  the  case,  it  is  impos- 
sible to  obtain  trustworthy  statistics  to  throw  any  light  on  the  pro- 
portion of  cases  in  which  spitting  of  blood  occurs  irrespectively  of 
organic  mischief,  or  to  show  the  relative  significance  of  slight 
streaks  of  blood  and  of  drachms  or  ounces  of  blood  in  the 
expectoration.  Nevertheless,  as  on  the  one  hand  there  is 
abundant  evidence  to  prove  that  slight  streaks  of  blood  are  often 
indicative  of  the  presence  of  tubercles,  and  on  the  other  cases  have 
been  met  with  in  which  a  considerable  quantity  of  blood  has  been 
ejected  by  coughing,  as  the  result  of  simple  pulmonary  congestion, 
it  is  fair  to  conclude  that  no  reliance  can  be  placed  upon  the  mere 
quantity  of  blood  as  a  test  of  the  condition  of  the  lungs  and  air- 
passages.  In  short,  spitting  of  blood  is  itself  a  fact  of  grave 
clinical  significance ;  but  in  most  instances  the  quantity  of  the 
blood  ejected  adds  little  or  nothing  to  the  information  it  affords. 
The  only  exception  to  this  general  rule  is  in  the  case  of  very 
profuse  haemoptysis.  This,  if  unconnected  with  suspended  men- 
struation, can  only  arise  from  excessive  congestion  of  the  lungs,  or 
from  the  giving  way  of  a  large  vessel.  In  the  former  case,  it  may 
be  occasioned  by  mechanical  causes,  as  by  the  pressure  of  tubercle 
or  other  matter  in  the  lung,  or  by  the  regurgitation  of  blood 
through  a  diseased  mitral  orifice :  in  the  latter  it  may  result  from 
ideeration  of  one  of  the  pulmonary  vessels  produced  by  the 
presence  of  tubercle  or  other  foreign  matter  in  the  lung,  or  from  the 
oozing  or  bursting  of  an  aneurismal  tumour ;  it  cannot  be  attri- 
butable to  mere  idiopathic  congestion. 

Again,  the  colour  of  the  blood  in  haemoptysis  is  not  to  be 
depended  on  as  a  proof  either  of  the  source  of  the  haemorrhage,  or 
of  the  condition  of  the  parts  from  which  it  originates.    The  blood 
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is  usually  florid,  but  it  may  be  dark-coloured,  or  almost  black  j  or 
it  may  be  partly  of  an  arterial,  and  partly  of  a  venous  tint ;  it  is 
generally  frothy,  from  admixture  of  air,  and  is  manifestly  ejected 
by  the  act  of  coughing ;  but  if  it  be  more  profuse,  it  may  escape 
in  gulps  from  the  mouth  in  a  non-aerated  condition,  or  may  even 
give  rise  to  reflex  actions,  which  may  induce  the  patient  to  declare 
that  it  was  ejected  by  vomiting,  and  not  by  coughing. 

Indeed,  the  whole  question  of  pulmonary  haemorrhage  is  in- 
volved in  considerable  difficulty.  Not  only  does  doubt  sometimes 
arise  as  to  whether  spitting  of  blood  is  or  is  not  connected  with 
structural  changes  within  the  chest,  but  much  uncertainty  may  be 
felt  as  to  whether  blood  ejected  from  the  mouth  is  derived  from 
any  portion  of  the  respiratory  apparatus.  Even  when  the  blood 
observed  in  the  sputa  results  from  pulmonary  haemorrhage,  patients 
first  become  conscious  of  its  presence  when  it  reaches  the  posterior 
fauces.  They  are  apt,  therefore,  to  assert,  with  the  greatest 
confidence,  that  it  is  derived  from  the  throat,  and  not  from  the 
chest.  In  like  manner,  they  will  sometimes  refer  it  to  the  gums, 
the  mouth,  or  the  posterior  nares.  The  mere  appearance  of  the 
blood  will  not  serve  to  elucidate  the  subject ;  but  a  close  investiga- 
tion into  the  state  of  the  mouth  and  the  pharynx,  will  generally 
show  whether  the  haemorrhage  is  referable  to  either  of  the  sources 
indicated  by  the  patient.  And  as  the  determination  of  the  question 
is  a  matter  of  great  importance,  the  student  should  make  a  careful 
examination,  so  as  not  to  be  misled  by  the  earnestness  of  the 
patient's  assertions. 

Another  source  of  difficulty  in  the  diagnosis  of  haemoptysis 
is  the  occurrence  of  haematemesis,  or  vomiting  of  blood  from  the 
stomach.  It  has  been  already  stated,  that  in  severe  cases  of 
hemorrhage  from  the  lungs,  blood  is  ejected  rapidly  by  mouth- 
fuls,  and  that  its  ejection  is  sometimes  accompanied  by  efforts 
which  the  patient  is  unable  to  distinguish  from  vomiting.  Hence 
persons  who  have  had  a  severe  attack  of  haemoptysis  will  often 
assert  that  they  have  suffered  from  "vomiting  of  blood;"  and 
even  when  closely  questioned  on  the  subject,  will  deny  that  they 
brought  up  the  blood  by  coughing.  But  if  care  be  exercised  in 
conducting  the  inquiry,  facts  may  generally  be  elicited  calculated 
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to  throw  light  on  the  real  nature  of  the  malady.  In  cases  of 
spitting  of  blood,  the  family  and  personal  history  of  the  patient 
will  generally  indicate  the  probability  of  disease  of  the  chest; 
and  in  cor/oboration  of  the  information  thus  obtained,  the  face 
will  usually  be  found  flushed,  and  the  pulse  excited,  full,  and 
bounding  j  the  seizure  will  have  been  preceded  by  more  or  less 
shortness  of  breath,  a  slight  hacking  cough,  a  sense  of  weight  or 
tightness  in  the  chest,  and  a  tickling  at  the  top  of 'the  larynx; 
the  blood  will  be  frothy  and  usually  of  a  florid  colour ;  and  al- 
though the  greater  part  of  it  may  have  been  brought  up  in  the 
course  of  a  few  minutes,  yet  blood-streaked  or  blood-stained 
sputa  will  continue  to  be  expectorated  for  a  considerable  time 
after  "the  bursting  of  the  blood-vessel"  On  the  other  hand, 
haematemesis  is  usually  preceded  by  a  sense  of  weight  and  un- 
easiness at  the  pit  of  the  stomach,  and  is  sometimes  followed  by 
tenderness  on  pressure ;  the  patient's  face  and  lips  are  blanched, 
and  his  pulse  is  seldom  so  excited  as  in  haemoptysis,  and  is  weak, 
rather  than  full  and  bounding;  the  blood  ejected  is  not  aerated, 
and,  unless  the  haemorrhage  occurs  rapidly  from  ulceration  of  an 
artery  in  the  stomach,  is  of  a  dark,  venous  hue ;  it  is  brought  up 
suddenly,  and  the  vomiting  is  not  followed,  as  in  haemoptysis,  by 
the  expectoration  of  blood-streaked  or  blood-stained  sputa,  and 
the  stools  are  dark-coloured  and  pitch-like  in  appearance,  from 
the  quantity  of  blood  they  contain — a  circumstance  which  never 
occurs  in  haemoptysis,  unless  blood  has  been  accidentally  or  wil- 
fully swallowed.  Thus,  the  general  symptoms  alone  will  suffice, 
in  most  instances,  to  stamp  the  case  as  one  of  haemoptysis;  but 
no  positive  conclusion  ought  to  be  drawn,  and  no  opinion  expressed, 
until  the  chest  has  been  carefully  examined.  For  although,  on 
the  one  hand,  spitting  of  blood  may  occur  before  any  distinct 
evidence  can  be  obtained  of  structural  mischief  in  the  lungs,  and 
on  the  other,  hsematemesis  may  take  place  in  persons  whose  lungs 
are  structurally  diseased,  yet  these  coincidences  are  so  rarely  met 
with,  that  the  finding  of  liquid  bubbling  rales  in  some  portion  of 
one  or  both  lungs  would  go  far  towards  solving  any  doubt  as  to 
the  blood  being  derived  from  the  chest. 

When  pulmonary  haemorrhage  occurs,  it  may  or  may  not  give 
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rise  to  consolidation,  or  to  rupture  of  the  tissue  of  the  lungs. 
Ordinarily,  when  the  quantity  of  blood  poured  out  is  small,  it  is 
ejected  by  cough  before  coagulation  takes  place,  and  no  local  ill 
results  ensue;  but  when  the  bleeding  is  more  profuse,  and  es- 
pecially in  regurgitant  disease  of  the  mitral  valve,  when  great 
impediment  exists  to  the  onward  flow  of  blood  through  the  lungs, 
the  air-cells  and  terminal  bronchi  may  become  distended  with 
coagulated  blood,  forming  firm  nodulated  masses,  of  from  half  an 
inch  to  four  inches  in  diameter,  blackish  red,  or  even  black  in 
appearance,  impervious  to  air,  inelastic,  and  excessively  firm  to  the 
touch.  The  masses  thus  formed  constitute  what  has  been  termed 
"  pulmonary  apoplexy" — a  singularly  bad  and  inappropriate  term, 
but  one  which  was  introduced  by  Laennec,  and  has  obtained 
unusual  currency  in  the  profession.  This  form  of  local  mischief  is 
not  produced  by  haemorrhage  from  any  particular  source ;  it  may 
occur  whenever  blood  is  present  in  the  air-passages,  and  finds  its 
way  into  the  air-vesicles.  Sir  Thomas  Watson  gives  a  case  in  which 
it  resulted  from  blood  which  trickled  down,  through  the  windpipe, 
into  the  lungs,  during  an  attack  of  bleeding  which  resulted  from 
ulceration  of  the  lingual  artery  ;*  and  most  persons  who  have  had 
frequent  opportunities  of  witnessing  post-mortem  investigations, 
must  have  met  with  cases  in  which  it  has  arisen  in  connection  with 
hemorrhage  in  cases  of  consumption.  Nevertheless,  it  may  be 
stated,  that  disease  of  the  left  side  of  the  heart  is  the  principal, 
though  not  the  invariable,  cause  of  its  occurrence.  If  the  outpour- 
ing of  blood  into  the  air-cells  does  not  produce  rupture  of  the 
pulmonary  tissue,  the  apopletic  masses,  though  irregularly  shaped, 
are  clearly  circumscribed  and  sharply  defined,  consisting  of  one  or 
more  lobules,  firmly  blocked  up  with  fibrin ;  whereas  if,  as  some- 
times happens,  the  texture  of  the  lungs  gives  way,  and  admits  of 
blood  infiltrating  the  interlobular  areolar  tissue,  the  pulmonary 
apoplexy  is  diffused,  and  the  characteristic  sharp  outline  of  the 
lobular  form  of  the  mischief  is  wanting.  The  former  variety  of 
mischief  is  by  no  means  uncommon,  and  usually  accompanies 
enlargement  of  the  left  cavities  of  the  heart,  and  inefficiency  of  the 
mitral  valve.    The  latter  is  rare,  and  is  seldom  met  with  except  as 

*  See  '  Watson's  Lectures,'  ed.  i,  vol.  ii,  pp.  146-7. 
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the  result  of  mechanical  injury  to  the  chest,  or  the  bursting  of  an 
aneurism,  or  the  giving  way  of  a  large  vessel,  in  consequence  of 
ulceration.  The  one  is  commonly  found  affecting  both  lungs,  the 
other  is  almost  always  confined  to  one  lung;  the  first  generally 
implicates  several  portions  of  the  lungs,  the  last  is  usually  confined 
to  one  portion  of  the  lung.  Neither  the  one  form  nor  the  other  is 
necessarily  accompanied  by  haemoptysis,  though  spitting  of  blood 
is  usually  an  attendant  symptom  of  both,  and  affords  the  principal 
evidence  we  can  obtain  of  their  occurrence. 

When  the  bleeding  is  very  profuse,  the  blood  may  not  only  break 
up  the  tissue  of  the  lung,  but  may  burst  through  its  serous  envelope 
and  escape  into  the  pleural  cavity.  Many  cases  are  on  record  of 
death  produced  in  this  manner.* 

The  local  effects  produced  by  outpourings  of  blood  in  the  lungs 
will  be  seen  by  reference  to  the  subjoined  description;  the  physical 
signs  to  which  they  give  rise  are  subsequently  given  in  detail : 

Morbid  Changes. 

The  tissue  of  the  lungs  and  the  bronchial  mucous  membrane  are 
much  congested,  and  sometimes,  though  rarely,  there  is  ulceration 
of  the  mucous  surface.  Tuberculous  or  other  deposit  in  the  lung, 
or  aneurismal  or  other  tumours,  pressing  on  the  lungs  and  pro- 
ducing distension  and  rupture  of  the  capillaries,  or,  in  some  rare 
instances,  ulceration  of  a  large  vessel,  or  insufficiency  of  the  valves 
on  the  left  side  of  the  heart,  are  seen  to  be  the  cause  of  its  occur- 
rence. 

When  pulmonary  apoplexy  exists,  it  is  usually  found  in  the  lower 
and  posterior  portion  of  the  lungs,  though  it  is  sometimes  near 
their  anterior  surface.  It  causes  a  distinct  projection  of  the  pleura 
if  it  is  situated  near  the  surface  of  the  lung,  and  if,  as  sometimes 
happens,  the  pleura  gives  way,  blood  may  be  found  in  the  pleural 
cavity.  The  air-cells  implicated  in  the  apopletic  mass  are  blocked 
up  with  coagulated  blood,  and  there  may  or  may  not  be  laceration 
of  the  lung  tissue.   If  there  is  no  giving  way  of  the  lung  structure, 

*  See  Dr.  Paterson's  "  Observations  on  Pulmonary  Apoplexy  proving  Fatal  by 
Rupture  of  tbe  Periphery  of  the  Lung  by  Effusion  of  Blood  into  the  Pleura,"  in  the 
'  Edin.  Med.  and  Surg.  Journ.'  for  January,  1846. 
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there  are  seen  on  the  surface  of  the  lung  one  or  more  sharply- 
defined  nodulated  masses  of  solidified  tissue,  varying  from  half  an 
inch  to  four  inches  in  diameter.  These  masses  are  of  a  blackish  red 
colour,  inelastic,  and  excessively  firm  to  the  touch,  do  not  crepi- 
tate on  pressure,  and  sink  instantly  when  placed  in  water.  On 
section,  they  present  a  dry  and  nearly  homogeneous  surface,  some- 
times slightly  granular,  from  which  a  small  quantity  of  dark, 
grumous  blood  can  be  obtained  by  scraping.  In  some  few  instances, 
a  small  clot  of  loosely  coagulated  blood  exists  in  the  centre  of  the 
apopletic  clot.  The  adjacent  lung  tissue  is  sometimes  inflamed,  in 
which  case  it  is  loaded  with  a  sero-sanguineous,  but  frothy  fluid. 
Under  these  circumstances,  washing  with  water  will  remove  the 
inflammatory  exudation,  and  expose  the  outline  of  the  apopletic 
mass. 

If  laceration  of  the  lung  tissue  has  occurred,  the  defined  outline 
of  the  lobular  form  of  the  disease  will  be  absent,  in  consequence  of 
the  blood  having  passed  in  all  directions  into  the  interlobular 
cellular  tissue;  and  the  apopletic  mass  will  consist  of  coagulated 
blood,  of  various  degrees  of  firmness,  intermixed  with  portions  of 
broken-down  and  disorganised  pulmonary  tissue.  In  some  rare 
instances  suppuration  and  gangrene  will  have  occurred  in  the 
apopletic  mass. 

As  resolution  takes  place,  the  tint  of  the  coagulum  becomes 
lighter,  and  passes  into  a  brownish  and  then  into  a  yellowish  red. 
The  effused  matter  gradually  softens,  and  is  converted  into  a 
yellowish  or  rusty  coloured  fluid,  which  is  removed  by  expectoration 
and  absorption.  The  bronchi  once  permeable,  air  is  readmitted,  the 
proper  lung  tissue  reappears,  and  the  abnormal  firmness  and  density 
of  the  affected  portion  pass  off. 

Physical  Signs. 

When  the  haemorrhage  from  the  lungs  is  slight,  and  pulmonary 
apoplexy  does  not  occur,  neither  inspection,  palpation,  nor  per- 
cussion affords  any  information  as  to  the  seat  or  amount  of  the 
bleeding.  Auscultation,  however,  will  usually  reveal  a  thin 
bubbling  rale  at  the  spot  whence  the  blood  is  derived. 
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When  the  bleeding  is  more  profuse,  and  accompanied  by  pul- 
monary apoplexy,  an  abundant  bubbling  rale  will  be  heard  at  the 
seat  of  effusion,  and  will  continue  until  coagulation  takes  place. 
Then  of  course  all  bubbling  will  cease,  and  the  existence  or  non- 
existence of  physical  signs  of  the  mischief  which  has  occurred  will 
depend  upon  the  seat  and  extent  of  that  mischief. 

If  the  bleeding  be  slight  and  deeply  seated  in  the  lung,  all  signs 
of  its  existence  will  cease  with  the  coagulation  of  the  blood.  The 
amount  of  blood  effused  will  not  seriously  impair  the  motion  of 
the  chest,  and  neither  inspection,  palpation,  percussion,  nor  aus- 
cultation will  avail  to  discover  its  seat. 

If  the  nodulated  masses  of  solidified  lung  tissue  lie  superficially, 
percussion  and  auscultation  may  possibly  yield  some  evidence  of 
the  mischief ;  but  positive  information  can  be  rarely  thus  obtained 
if  the  nodules  are  few  and  small. 

When  the  hemorrhage  is  more  profuse,  and  the  patches  of  pul- 
monary apoplexy  are  larger  and  lie  superficially,  palpation,  per- 
cussion, and  auscultation  may  all  furnish  evidence  of  the  seat  of 
mischief. 

In  this  case  percussion  will  elicit  a  dull  tone  over  a  space 
corresponding  to  the  extent  of  lung  implicated. 

Auscultation  will  detect  a  diminution  or  entire  absence  of  the 
respiratory  murmur  over  the  affected  portions,  and  coarse  breath- 
ing, possibly  accompanied  by  bubbling  in  their  immediate  vicinity. 

When  the  apoplectic  mass  is  large,  and  is  traversed  by  a  good- 
sized  permeable  bronchus,  hollow  breathing  and  increased  re- 
sonance of  the  voice  may  be  heard,  and  palpation  will  make  us 
aware  of  increased  vocal  fremitus. 

With  the  progress  of  resolution,  the  hollowness  of  the  breathing 
and  the  increase  of  the  vocal  resonance  cease,  rales  of  all  kinds 
begin  to  be  heard  over  the  affected  parts,  and  ultimately  are 
replaced  by  natural  vesicular  breathing. 

If,  instead  of  undergoing  resolution,  pulmonary  apoplexy  is  fol- 
lowed by  pneumonic  abscess  or  gangrene,  the  signs  of  these  several 
affections  will  be  met  with  instead  of  the  signs  of  resolution. 
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Thus,  then,  it  will  be  seen  that  the  most  careful  physical 
examination  of  the  chest  will  often  fail  in  throwing  much  light 
upon  the  source  of  pulmonary  haemorrhage,  and  that  were  it  not 
for  the  occurrence  of  haemoptysis,  we  should  often  remain  in 
ignorance  of  its  existence.  But  it  is  otherwise  in  regard  to  the 
diseases  from  which  the  spitting  of  blood  originates.  When  once 
the  appearance  of  blood  in  the  sputa  has  directed  attention  to  the 
condition  of  the  chest,  the  physical  signs  will  usually  enable  us  to 
determine  the  precise  character  of  the  mischief  present ;  and  in 
the  great  majority  of  cases  they  will  teach  us  that,  whatever  the 
seat  of  the  bleeding,  its  occurrence  is  attributable  to  tubercular 
disease  of  the  lung,  or  to  disease  of  the  left  side  of  the  heart. 

The  treatment  of  spitting  of  blood  must  be  varied  according  to 
the  extent  and  probable  cause  of  the  'haemorrhage.  If  the  heart 
be  the  organ  at  fault,  digitalis,  aconite,  or  the  veratrum  viride, 
which  exercise  a  controlling  influence  over  its  action,  should  be 
administered  internally,  together  with  a  few  doses  of  calomel  to 
unload  the  liver,  and  saline  purges  to  draw  off  watery  evacuations 
from  the  bowels,  and  so  to  relieve  the  circulation;  at  the  same 
time  venesection  may  be  had  recourse  to,  and  cupping  or  dry 
cupping  between  the  shoulders  should  be  employed  to  mitigate 
the  local  congestion.  Perfect  rest  must  be  strictly  enjoined,  all 
mental  excitement  avoided,  and  the  diet  restricted  to  milk,  barley- 
water,  iced  lemonade,  and  other  cooling  beverages.  In  the  most 
frequent  form  of  spitting  of  blood,  viz.,  that  which  is  attendant 
upon  tubercular  disease  of  the  lung  when  the  quantity  of  blood 
ejected  is  small— not  exceeding  a  teaspoonful— and  where  the 
haemorrhage  is  unattended  by  febrile  excitement  and  symptoms  of 
general  engorgement  of  the  lungs,  little  heed  need  be  paid  to  its 
occurrence;  the  bleeding  is  nature's  mode  of  relieving  temporary 
local  congestion,  and  will  prove  beneficial  rather  than  hurtful. 
The  diet  need  not  be  altered,  nor  tonic  medicines  discontinued  ; 
and  the  utmost  that  is  necessary  or  likely  to  prove  useful  in  the 
way  of  special  treatment,  is  dry  cupping  between  the  shoulders, 
a  dose  of  calomel  or  blue  pill  if  the  liver  be  inactive,  a  saline 
purge  to  produce  a  free,  watery  evacuation,  and  the  administration 
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of  the  mineral  acids  in  combination  with  digitalis,  tonics,  and  cod- 
liver  oil. 

If  the  haemorrhage,  though  scanty,  be  attended  with  feverish 
heat  of  skin  and  excessive  vascular  action,  it  will  not  be  safe  to 
continue  the  use  of  tonic  medicines  or  a  stimulating  diet.  The 
patient  must  be  kept  low  for  some  time,  and  active  measures  must 
be  taken  to  subdue  the  feverish  excitement  of  the  system.  He 
should  remain  in  bed,  with  his  head  and  shoulders  elevated ;  a  free 
circulation  of  cool  air  should  be  kept  up  in  the  room  in  which  he 
lies,  his  mind  should  not  be  disturbed,  and  silence  should  be 
enjoined.  Iced  water  should  be  his  drink,  and  his  diet  restricted 
to  barley-water,  cold  milk,  whey,  and  cold  beef-tea.  A  free 
action  of  the  liver  must  be  sustained ;  and  cooling  saline  purga- 
tives should  be  given,  with  a  view  not  only  to  relieve  the  vessels, 
but  prevent  the  effort  of  straining  at  stool.  The  excitement  of 
the  nervous  and  vascular  systems  should  be  tranquillised  by 
salines,  with  tartar  emetic,  digitalis,  the  veratrum  viride,  and 
opium;  and  if  local  congestion  be  excessive,  the  aid  of  dry 
cupping  or  cupping,  or  even  venesection,  must  be  had  recourse  to. 
In  the  latter  case,  small  and  repeated  bloodlettings,  from  six  to 
ten  ounces,  according  to  the  constitution  of  the  individual,  appear 
to  answer  better  than  a  single  full  bleeding,  and  venesection  from 
the  arm  has  proved  more  serviceable  in  my  hands  than  the  loss  of 
blood  by  cupping;  the  blood  is  drawn  more  quickly,  and  the 
effect  on  the  pulse  is  more  decided.  But  whether  venesection 
from  the  arm  or  cupping  be  employed,  dry  cupping  between  the 
shoulders  ought  never  to  be  neglected.  In  most  instances,  it  will 
supersede  the  necessity  for  bloodletting,  and  it  is  at  all  times  a 
valuable  adjunct  to  venesection  in  removing  pulmonary  congestion. 
Leeches  in  these  cases  prove  comparatively  useless. 

If  the  haemorrhage  be  profuse,  the  question  cannot  arise  as  to 
what  measures  are  best  suited  to  the  patient's  constitution,  or  the 
malady  under  which  he  is  labouring.  The  sole  point  to  be  decided 
is  how  to  stay  the  bleeding,  and  obviate  the  tendency  to  death.  A 
variety  of  remedies  have  been  employed  for  this  purpose,  amongst 
which  I  may  mention,  as  having  received  the  greatest  amount  of 
testimony  in  their  favour,  venesection,  cupping,  dry  cupping,  the 
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application  of  ice  down  the  spine,  tartar  emetic,  acetate  of  lead  and 
opium,  gallic  acid,  sulphuric  acid,  alum,  matico,  ergot  of  rye,  and 
turpentine.  My  own  experience  leads  me  to  testify  most  strongly 
in  favour  of  repeated  dry  cupping,  aided  by  the  internal  adminis- 
tration of  full  doses  of  digitalis,  either  alone  or  in  combination  with 
turpentine.*  If  gallic  acid  is  had  recourse  to,  it  should  be  given 
every  hour,  in  eight-  or  ten-grain  doses,  until  the  haemorrhage  is 
subdued,  or  until  a  dark-green  colour  in  the  sputa  indicates  its  action 
on  the  system  ;  or,  if  lead  be  employed,  it  should  be  given  in  doses 
of  two  or  three  grains,  combined  with  dilute  acetic  acid  and  laud- 
anum, after  the  method  recommended  by  the  late  Dr.  Anthony  T. 
Thomson,  and  the  dose  should  be  repeated  every  hour  or  every 
two  or  three  hours,  according  to  the  urgency  of  the  symptoms. 
If  the  aid  of  turpentine  is  invoked,  it  should  be  administered  at 
brief  intervals,  in  half-drachm  doses. 

If  any  symptoms  of  sinking  arise,  they  must  be  met  by  diffusible 
stimulants,  and  must  be  treated  on  general  principles,  without 
reference  to  the  nature  of  the  mischief  in  the  chest.  Meanwhile, 
the  administration  of  those  remedies  which  are  calculated  to  con- 
trol the  bleeding  should  be  perseveringly  continued. 

A  few  words  may  be  added  by  way  of  caution.  During  conva- 
lescence from  an  attack  of  haemoptysis,  and  for  some  time  after- 
wards, the  patient  should  be  advised  to  keep  perfectly  quiet  and 
free  from  bodily  or  mental  excitement.  Especially  is  this  the 
case  when  the  haemorrhage  has  resulted  from  disease  of  the  heart. 
Nothing  is  more  likely  to  determine  its  recurrence  than  public 
speaking,  or  whatever  puts  a  strain  upon  the  organs  of  respira- 
tion; or  than  violent  bodily  exertion,  which  accelerates  the 
circulation  and  increases  vascular  action;  or  than  mental  ex- 
citement, which  also  hurries  the  heart's  action,  produces  pulmo- 
nary congestion,  and  thus  proves  equally  prejudicial.  These  are 
dangers  which  may  be  avoided  if  the  patient  is  duly  warned 
against  them ;  and  it  behoves  us  therefore  to  place  them  clearly 
before  hirn  ere  he  is  permitted  to  return  to  the  ordinary  avoca- 
tions of  life. 

*  3ja»  to  5ij  of  the  tincture,  or  gr.  vj  to  gr.  viij  of  the  powder  daily. 
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Acephalocysts  in  the  Lungs. 

Hydatids  sometimes  exist  in  the  lungs,  having  been  developed 
in  the  pulmonary  tissue,  or  having  found  their  way  there  from  the 
liver.  When  developed  in  the  lung,  they  may  remain  there  for 
some  time  "without  giving  rise  to  notable  disturbance ;  but  as  they 
gradually  enlarge,  they  exert  pressure  on  the  surrounding  tissues, 
and  may  occasion  haemoptysis,  bronchitis,  pneumonia,  or  even 
gangrene.  In  some  instances  they  have  been  known  to  cause 
perforation  of  the  pleura  and  give  rise  to  pneumothorax;  and 
they  may  also  make  their  way  through  the  diaphragm. 

If  the  chest  be  examined  whilst  as  yet  they  are  in  a  quiescent 
state,  and  are  small,  and  have  not  occasioned  local  irritation,  the 
breathing  may  be  coarse  and  harsh  in  their  immediate  vicinity, 
and  there  will  probably  be  prolongation  of  the  expiratory  sound  ; 
but  if  they  chance  to  be  deeply  seated  in  the  lung,  these  symptoms 
will  be  masked  by  the  normal  sounds  emitted  by  the  healthy 
lung  tissue  which  lies  between  them  and  the  chest-walls. 

As  they  enlarge  and  excite  bronchitis,  pneumonia,  or  pleurisy, 
the  general  symptoms  and  physical  signs  of  those  diseases  will  be 
present ;  and  unless  some  portion  of  an  acephalocyst  be  expecto- 
rated, or  the  hooklets  of  the  echinococcus  be  discovered  by  the 
microscope,  there  will  be  nothing  to  point  to  the  true  nature  of 
the  disease. 

Not  unfrequently,  the  general  symptoms  are  those  of  rapidly 
progressive  phthisis — cough  with  muco-purulent  expectoration, 
spitting  of  blood,  night  sweats  and  emaciation— while  the  physical 
signs  may  at  first  consist  of  dulness  on  percussion,  absence  of 
breathing  over  the  seat  of  the  cyst,  and  rales  and  rhonchi  with 
prolongation  of  the  expiratory  sound  in  its  vicinity.  When,  after 
a  time,  the  cyst  bursts,  there  may  be  hollow  breathing,  with 
gurgling  and  pectoriloquy,  just  as  in  any  other  cavity  which  has 
established  a  free  communication  with  the  upper  air-passages. 
Here,  again,  the  discovery  of  a  portion  of  a  cyst,  or  of  the 
hooklets  of  the  echinococcus  in  the  sputa,  will  alone  enable  us  to 
determine  the  nature  of  the  disease. 


Acephalocysts  in  the  Lungs.  307 

When  the  cyst  makes  its  way  into  the  lungs  from  the  liver,  the 
pulmonary  mischief  will  have  been  preceded  by  hepatic  symptoms, 
and  almost  certainly  by  a  sharp  attack  of  pleurisy.  At  length  the 
patient  is  somewhat  suddenly  attacked  with  extreme  distress  and 
difficulty  of  breathing;  his  countenance  becomes  anxious,  his 
features  collapsed,  the  skin  clammy  and  more  or  less  livid,  and 
the  extremities  cold;  incessant  paroxysmal  cough  supervenes, 
vomiting  occurs,  and  by  degrees  he  becomes  more  or  less  deeply 
jaundiced.  Then  come  symptoms  of  acute  pneumonia  and  pul- 
monary consolidation,  followed  by  the  physical  signs  of  excava- 
tion, the  expectoration  at  the  same  time  passing  through  every 
variety  of  tint  and  consistence,  from  that  of  slightly  rusty  coloured 
mucus  to  that  of  deeply  bile-tinged,  muco-purulent  matter,  or  of 
a  dark  brown  coloured  fetid  fluid,  containing  shreds  of  lung  tissue 
and  entire  hydatids,  or  portions  of  hydatid  cysts. 

In  this  case,  as  in  those  already  referred  to,  the  discovery  of 
the  hydatid  cysts,  or  of  the  booklets  of  the  echinococcus,  consti- 
tutes the  only  distinguishing  mark  of  the  disease,  as  the  general 
symptoms  and  physical  signs  might  be  attributable  to  simple 
hepatic  abscess  making  its  way  out  through  the  lungs. 

In  all  instances  in  which  acephalocysts  are  met  with  in  the 
lungs,  the  issue  of  the  case  is  extremely  doubtful.  When  they 
are  developed  in  the  pulmonary  organs,  statistics  seem  to  show 
that  although  the  symptoms  which  attend  their  rejection  are  very 
severe,  and  may  continue  for  many  months,  yet  that  recovery  may 
be  brought  about  in  nearly  half  the  cases ;  whereas,  when  they 
make  their  way  into  the  lungs  from  the  liver,  the  constitutional 
disturbance  is  so  great  as  to  leave  little  hope  of  recovery.  Never- 
theless recovery  has  been  noted  in  a  few  exceptional  cases. 

Treatment  is  of  little  avail  in  these  cases  of  intra-thoracic 
hydatids.  We  know  of  no  means  of  destroying  the  acephalocyst 
or  inducing  its  expulsion.  Possibly,  however,  an  exception  may 
be  made  in  reference  to  turpentine.  Knowing  as  we  do  how 
powerful  are  the  anthelmintic  properties  of  this  drug,  and  the 
readiness  with  which  it  finds  its  way  into  the  circulation,  it  seems 
fair  to  conclude  that  if  given  in  repeated  doses  for  a  considerable 
length  of  time  it  might  lead  to  the  death  of  the  acephalocyst, 
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and  thus  promote  the  recovery  of  the  patient.  An  opportunity- 
has  not  occurred  to  me  to  put  this  treatment  to  the  test,  hut  on 
general  grounds  it  appears  to  deserve  a  trial.  In  the  event  of  its 
failure,  the  only  rational  means  to  he  adopted  for  our  patient's 
relief  are  those  which  are  calculated  to  mitigate  pain,  assist  ex- 
pectoration, and  sustain  the  failing  power  of  the  system.  Opium, 
aether,  the  various  expectorants  and  alcoholic  stimulants  are  of 
the  greatest  service,  and  counter-irritants  are  useful  in  relieving 
the  local  inflammation.  As  soon  as  the  first  severity  of  the 
symptoms  has  subsided,  tonics  must  be  given  freely,  and  the 
strength  sustained  by  a  nutritious  diet. 


CHAPTER  III. 

BRONCHITIS. 

This  disease  is  essentially  an  affection  of  the  bronchial  mucous 
membrane,  and  may  arise  from  any  cause,  whether  mechanical, 
constitutional,  or  epidemic,  which  excites  iritation,  congestion, 
and  inflammation  of  that  membrane.  Thus  it  may  follow  the 
inhalation  of  the  fine  metallic  particles  which  result  from  needle- 
grinding  and  other  similar  occupations;  it  is  a  prominent 
symptom  of  the  so-called  "  hay-asthma,"  a  disorder  attributable 
to  the  inhalation  of  the  pollen  of  the  Anthoxanthum  odoratum,  or 
sweet-scented  spring  grass,*  and  it  is  a  frequent  accompaniment 
of  the  local  congestion  induced  by  heart  disease,  aneurismal 
pressure,  and  other  similar  causes ;  it  occurs  as  a  consequence  of 
the  disordered  condition  of  blood  which  accompanies  tuberculosis, 
albuminuria,  gout,  and  other  constitutional  disorders ;  and  it  is  a 
common  attendant  on  continued  fever,  the  various  exanthemata, 
and  those  epidemic  and  endemic  influences  which  occasion  in- 
fluenza and  common  catarrh. 

The  disease  may  occur  either  in  an  acute  or  in  a  chronic  form. 

*  See  a  paper  by  Mr.  Gordon  in  '  Med.  Gazette,'  vol.  iv. 
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The  acute  disease  is  generally  ushered  in  by  symptoms  of  a  so- 
called  "  cold"— chilliness,  followed  by  heat  of  skin,  the  tempera- 
ture ranging  from  99°5  to  102°5,  general  lassitude  and  aching  of 
the  limbs,  uneasiness  about  the  frontal  sinuses,  sneezing,  running 
at  the  nose,  sore  throat,  and  hoarseness.    These  symptoms  are 
soon  followed  by  a  sensation  of  roughness  and  tickling  in  the 
windpipe,  with  frequent  dry  cough,  more  or  less  tightness  or 
uneasiness  behind  the  sternum,  and  soreness  diffused  over  the 
front  of  the  chest.    The  cough  aggravates  the  pain  in  the  chest, 
and  when  severe  and  dry,  as  it  usually  is  at  first,  produces  a  dis- 
tressing sense  of  tearing;  but  in  the  course  of  a  few  hours,  or 
after  the  lapse  of  a  few  days,  it  commonly  becomes  looser,  and  is 
then  accompanied  by  the  expectoration  of  a  thin,  saltish,  frothy 
mucus,  sometimes  streaked  with  blood.    This  gradually  increases 
in  quantity,  changes  its  character,  and  for  some  days  becomes 
glairy,  semi-transparent,  and  of  a  faintly  yellowish  colour.  Sub- 
sequently it  assumes  a  greyish  or  greenisb  yellow  tint,  and  is 
characterised  by  more  or  less  opacity  and  viscidity.    If  the  attack 
has  been  severe,  or  if  the  patient  be  weak,  the  secretion  after  a 
time  becomes  distinctly  muco-purulent,  and,  in  some  instances, 
may  even  lose  its  glairiness  altogether,  and  present  the  character 
of  thoroughly  opaque  nummulated  sputa.    This  is  the  course  of 
events  when  the  attack  is  passing  off,  which  it  usually  does  in 
favourable  cases  between  the  fourth  and  tenth  days  of  the  disease. 
But  it  often  happens  that  the  expectoration  loses  its  opaque  and 
puriform   character,    and   again   becomes   frothy,   glairy,  and 
tenacious.    This  indicates  a  return  or  an  extension  of  the  in- 
flammation; so  that   the   precise   character  of  the  bronchial 
secretion  forms  a  valuable  guide  to  treatment.    The  respiration 
and  the  pulse  are  both  increased  in  frequency ;  the  former  com- 
paratively more  so  than  the  latter,  but  the  precise  frequency  of 
the  respiration,  and  the  existence  or  non-existence  of  actual 
dyspnoea,  varies  with  the  extent  of  the  bronchial  affection,  and  the 
freedom  with  which  the  secretion  is  expectorated.    When  the 
larger  and  medium-sized  air- passages  are  alone  affected,  and 
expectoration  is  free,  and  secretion  not  excessive,  the  oppression 
of  the  breathing  seldom  amounts  to  actual  dyspnoea;  but  if  the 
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air-passages  arc  widely  implicated,  and  the  mischief  extends  to 
the  capillary  air-tubes,  the  symptoms  are  much  more  urgent. 
There  is  then  a  dreadful  sense  of  tightness  and  oppression  at  the 
chest,,  with  dyspnoea  and  excessive  restlessness ;  the  patient  sits 
erect  in  hed,  or  with  his  body  bent  forwards ;  the  countenance  is 
anxious,  the  pulse  quick,  the  face  flushed,  and  the  skin  hot,  and 
sometimes  moist,  while  distension  of  the  jugular  veins,  and  more 
or  less  lividity  of  the  lips,  cheeks,  and  general  surface,  extending 
even  to  the  fingers'  ends,  betoken  impediment  to  the  circulation 
through  the  right  side  of  the  heart,  as  a  consequence  of  the  wide- 
spread mischief  in  the  lungs.    If  the  disease  terminates  favour- 
ably, the  symptoms  of  oppressed  breathing  gradually  pass  off;  the 
cough  becomes  less  constant;  the  expectoration  continues  free, 
the  pulse  and  the  respiration  decrease  in  frequency,  and  the  body 
resumes  its  normal  temperature.    But  in  cases  tending  to  a  fatal 
termination  a  different  train  of  symptoms  is  observed  :  exhaustion 
becomes  a  prominent  feature  of  the  case ;  the  patient,  unable  any 
longer  to  support  himself  erect,  sinks  gradually  in  bed,  until  Lis 
head  is  scarcely  raised  above  the  shoulders;  the  lividity  of  the 
countenance  increases,  drowsiness  ensues,  the  pulse  rises  in  fre- 
quency, but,  in  consequence  of  the  increasing  impediment  to  the 
circulation  and  the  formation  of  clots  in  the  right  cavities  of  the 
heart,  it  becomes  irregular  or  intermittent,  and  decreases  in  force ; 
the  temperature  of  the  body  falls  below  the  normal  standard,  and 
the  surface  becomes  covered  with  a  cold,  clammy  perspiration. 
Meanwhile  the  cough  decreases;  the  breathing,  though  more 
rapid,  is  carried  on  more  tranquilly ;  the  sputa  almost  cease,  in 
consequence  of  the  want  of  power  to  expectorate,  and  the  air- 
passages  become  gradually  more  and  more  loaded.    After  lying 
for  some  time  in  an  unconscious  or  semi-conscious  state,  varied 
onlv  by  wandering  or  occasional  delirium,  and  sometimes  by  slight 
convulsions,  the  patient  ultimately  dies  from  suffocation,  or  from 
apnoea  resulting  from  the  arrest  of  the  circulation  through  the 
lungs  in  consequence  of  the  coagulation  of  the  blood  in  the  pul- 
monary arteries  and  in  the  right  cavities  of  the  heart. 

The  prognosis  of  acute  bronchitis  is  always  doubtful,  especially 
in  elderly  persons.    When  the  capillary  air-tubes  are  involved  in 
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the  mischief  the  disease  is  of  extreme  gravity,  at  whatever  age  it 
may  occur;  but  in  boyhood  and  in  the  middle  period  of  life 
recoverv  usually  takes  place  if  the  medium-sized  bronchi  only  are 
implicated,  and  the  patient  applies  early  for  advice.  In  infancy 
and  in  old  age  it  is  of  more  serious  import,  and  a  very  guarded 
opinion  should  be  given  as  to  its  issue.  In  childhood  and  early 
manhood  recovery  is  the  rule  rather  than  the  exception,  and  the 
issue  is  determined  mainly  by  the  time  at  which  the  treatment  is 
commenced,  and  the  care  and  judgment  displayed  in  the  manage- 
ment of  the  case.  But  in  advanced  years  the  condition  of  the 
heart  and  the  existence  or  non-existence  of  emphysema  have  an 
all-important  bearing  on  the  progress  and  issue  of  the  case. 
However  mild  the  attack  may  appear  at  its  onset,  it  must  not 
be  regarded  too  lightly.  When  the  lungs  are  emphysematous 
and  the  heart  is  feeble  and  dilated,  comparatively  little  disturbance 
of  the  respiration  is  needed  to  throw  a  grave  impediment  in  the 
way  of  the  heart's  action.  Distress  of  breathing,  with  lividity  of 
the  surface,  readily  ensues,  and  a  tendency  is  soon  manifested  to 
the  formation  of  clots  in  the  right  cavities  of  the  heart.  The 
prognosis,  therefore,  under  the  circumstances  referred  to,  should 
always  be  guarded,  even  from  the  first,  and  still  more  so  as  soon  as 
the  slightest  lividity  of  the  lips  and  congestion  of  the  capillary 
vessels  of  the  face  ensues.  If  under  these  conditions  the  heart's 
action  becomes  irregular  and  intermittent,  the  result  in  the 
majority  of  cases  will  be  fatal. 

The  morbid  changes  induced  in  the  bronchial  tubes,  and  the 
physical  signs  resulting  therefrom,  will  be  more  readily  under- 
stood in  their  mutual  relation,  when  viewed  together  at  the 
different  stages  of  the  disease. 

Morbid  Changes. 
1st.  Dry  Stage. 

This  stage  is  marked  by  congestion  of  the  vessels  of  the  bron- 
chial mucous  membrane,  with  arrest  of  its  natural  exhalation  or 
secretion,  and  consequent  redness,  dryness,  and  roughness  of  its 
surface ;  there  is  fulness  or  thickening  of  the  substance  of  the 
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membrane,  dependent  in  part  on  turgescence  of  the  vessels,  in 
part  on  infiltration  of  the  submucous  tissue,  which  give  rise  to 
diminution  more  or  less  irregular  in  the  calibre  of  the  affected 
air-tubes.  These  changes  are  seldom  visible  to  the  naked  eye 
beyond  the  fourth  or  fifth  division  of  the  bronchi;  but  they  may 
extend  to  the  smallest  ramifications  of  the  air-tubes,  as  in  so- 
called  capillary  bronchitis.  They  are  not  confined  to  any  portion 
of  the  lungs,  but  where  the  disease  is  not  associated  with  tubercles, 
the  lower  and  posterior  parts  are  their  most  frequent  seat.  There 
is  reason  to  believe  that  throughout  the  complaint,  but  especially 
in  its  early  stages,  there  may  be,  and  often  is,  spasmodic  contrac- 
tion of  the  circular  muscular  fibres  of  the  bronchi. 

2nd.  Moist  Stage. 

The  congestion  and  dryness  of  the  bronchial  lining  membrane, 
which  marks  the  first  stage  of  the  attack,  is  followed  by  the  secre- 
tion of  mucus  more  or  less  frothy,  viscid,  and  tenacious,  as  already 
described.  The  air  tubes  are  generally  somewhat  dilated ;  their 
lining  membrane  is  swollen,  of  a  dark  venous  colour,  and  often 
softened,  and  ulceration  may  be  detected  occasionally  on  its 
surface;  the  mucous  or  muco-purulent  secretion  is  more  or  less 
closely  adherent  to  the  membrane.  Microscopically,  the  thin 
watery  portion  of  the  secretion  consists  of  a  serous  fluid,  loaded 
with  young  abortive  epithelial  cells  ;  the  thicker  semi-transparent 
portion  consists  of  a  tenacious  fluid,  resembling  white  of  egg, 
containing  mucous  corpuscles,  and  patches  of  small-sized  epi- 
thelium ;  the  opaque  variety  contains  epithelium,  pus,  and  mucous 
globules,  some  few  blood-discs,  exudation-cells,  and  granular 
matter.  In  the  rare  form  of  the  disease,  which  has  been  styled 
"  plastic  bronchitis,"  lymph  is  poured  out,  forming  a  false  mem- 
brane, which  is  ejected  as  a  cast  of  the  bronchial  tubes.  In  fatal 
cases,  the  trachea  and  bronchi  are  found  blocked  up  by  secretion 
resembling  that  expectorated  during  life,  the  lungs  are  more  or  less 
distended  with  air,  in  consequence  of  its  inability  to  escape  through 
the  obstructed  tubes,  and  the  right  cavities  of  the  heart  are  filled 
with  clots.  Emphysema  frequently  complicates  the  morbid  changes 
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which  result  from  this  disease,  and  so  occasionally  do  pulmonary 
collapse  and  pneumonia. 

Physical  Signs. 
1st.  Dry  Stage. 
Inspection  shows  nothing  more  than  hurried  respiration. 
Palpation  seldom  affords  much  information,  but  rhonchial  vibra- 
tion is  sometimes  perceptible. 

Percussion. — The  sounds  are  normal. 

Auscultation. — The  respiratory  murmur  is  simply  exaggerated 
over  the  non-affected  portions  of  the  lungs ;  but  over  the  affected 
portions  the  sound  of  respiration  is  coarse,  dry,  and  harsh,  ac- 
companied and  ultimately  replaced  by  rhonchi,  or  sounds  of  vibra- 
tion which,  ceteris  paribus,  are  of  a  higher  or  lower  pitch,  according 
to  the  size  of  the  tubes  in  which  they  take  their  origin.  The 
expiration  is  somewhat  prolonged;  the  vocal  resonance  is  not 
materially  altered. 

2nd.  Moist  Stage. 

Inspection  reveals  hurried  breathing,  with  increase  in  the 
abdominal,  and  decrease  in  the  thoracic  expansion.  If  the 
dyspnoea  be  excessive,  the  lower  portion  of  the  sternum  may  even 
fall  in  during  inspiration.  The  expiratory  movements  are  pro- 
longed and  manifestly  inefficient. 

Palpation  detects  the  existence  of  rhonchial  vibration.  The 
vocal  fremitus  varies ;  sometimes  it  exceeds,  at  others  falls  short  of 
the  normal  standard. 

Percussion. — The  sounds  are  almost  normal,  except  in  certain 
instances,  in  which  congestion  or  oedema  of  the  lung,  with  exces- 
sive collection  of  secretion  in  the  air-tubes  leads  to  dulness  at  the 
posterior  and  inferior  portions  of  the  chest;  in  others,  which  occur 
more  especially  in  children,  in  which  obstruction  of  a  large  bronchus 
by  a  plug  of  thickened  mucus  causes  pulmonary  collapse,  with  corre- 
sponding local  diminution  in  the  clearness  of  the  percussion  note; 
and  in  others,  again,  in  which  emphysema  exists,  and  the  clearness 
and  fulness  of  the  percussion  sound  is  thereby  abnormally  raised. 

Auscultation. — The  pulmonary  breathing  is  impaired  or  sup- 
pressed, and  replaced  by  rhonchi  which  are  grave  or  high  pitched, 
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and  by  rules  or  sounds  of  bubbling,  which  arc  larger  or  smaller 
according  to  the  size  of  the  tube  in  which  they  originate.  In 
capillary  bronchitis,  a  fine  or  minute  bubbling  is  heard  during  in- 
spiration and  expiration,  most  commonly  at  the  bases  of  both 
lungs^  posteriorly.    The  vocal  resonance  is  not  materially  altered. 

Acute  idiopathic  bronchitis  commonly  affects  both  lungs  simul- 
taneously and  attacks  the  middle,  lower,  and  posterior  parts; 
whereas  bronchitis  connected  with  the  deposit  of  tubercles 
ordinarily  selects  the  upper  lobes.  Its  prognosis  is  extremely 
serious  at  all  ages ;  for  although,  when  it  is  confined  to  the  larger 
tubes,  it  does  not  usually  prove  fatal  except  to  infants  and  to  aged 
debilitated  persons,  yet  when  it  is  extensively  diffused  throughout 
the  lungs,  and  involves  the  smaller  air^passages,  constituting  what 
is  termed  "  capillary  bronchitis,"  it  is  attended  in  all  cases 
by  excessive  dyspnoea,  and  is  fraught  with  danger  even  to  the 
middle-aged  and  vigorous  adult.  The  latter,  if  seen  early  in  the 
attack  and  treated  judiciously,  may  be  rescued  in  most  instances 
from  the  effect  of  its  fury ;  but  so  serious  is  the  disease  when 
occurring  in  infants  and  in  aged,  debilitated  persons,  whose  hearts 
are  fatty  and  feeble,  that  it  proves  fatal  to  above  one  half  of  those 
attacked.  The  inflammation  is  most  severe  and  most  widely  diffused 
when  the  expectoration  is  profuse ;  and  the  danger  is  great  in 
proportion  to  the  frequency  of  the  respiration,  the  lividity  of  the 
surface,  the  feebleness  of  the  heart,  and  the  frequency  and  irregu- 
larity of  the  pulse. 

Capillary  bronchitis  has  been  mistaken  for  inflammation  of  the 
lungs  in  consequence  of  the  sound  of  bubbling  heard  in  the  former 
disease  being  sometimes  as  fine  and  crepitant  as  in  cases  of  pneu- 
monia. But  the  absence  of  severe  rigors  at  the'outset  of  the 
attack,  the  comparative  coolness  and  occasional  moistness  of  the 
skin,  the  clearness  or  resonance  of  the  percussion  note  over  the 
affected  portions  of  the  lungs,  the  absence  of  tubular  breathing, 
the  non-existence  of  rusty-coloured  expectoration,  and  the  occur- 
rence of  rales  during  expiration  as  well  as  during  inspiration, 
together  serve  as  distinguishing  marks  of  the  former  malady. 
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The  treatment  of  acute  bronchitis  must  be  varied,  not  only 
with  the  type  and  severity  of  the  attack,  but  with  the  age,  strength, 
and  constitutional  power  of  the  patient.    If  the  attack  declares 
itself  as  a  "  common  cold/'  there  is  seldom  much  necessity  in  the 
first  instance  for  any  active  treatment.    A  full  dose  of  opium, 
cither  alone  or  combined  with  a  tumbler  of  white  wine  whey,  or 
some  other  hot  alcoholic  stimulant,  will  sometimes  suffice  to  check 
the  disease ;  or,  if  there  be  so  much  febrile  excitement  as  to  render 
such  treatment  inexpedient,  a  hot  air  or  hot  water  bath  or  a  hot 
leg  bath,  followed  by  an  ammoniated  saline  draught,  combined 
with  a  full  dose  of  sweet  spirits  of  nitre,  a  few  drops  of  the  liquor 
morphias  and  from  twenty  to  forty  minims  of  the  vinum  anti- 
monii  will  often  induce  a  copious  action  of  the  skin  and  kidneys, 
and  thus  carry  off  and  put  an  end  to  the  attack.    In  some  persons 
a  few  full  doses  of  quinine  will  have  a  similar  effect.    But  whether 
the  disease  commences  as  a  (C  cold/'  or  declares  itself  in  any  other 
form,   serious  symptoms  oftentimes   arise  which  require  more 
active  means  for  their  subjugation.    In  the  sthenic  type  of  the 
disease  occurring  in  the  adult,  venesection  may  be  practised  if  the 
febrile  action  runs  high  and  the  violence  of  the  other  symptoms  is 
great ;  but  in  town  practice  it  is  rarely  needed,  and  in  most  cases 
would  prove  dangerous.   Even  when  bloodletting  seems  desirable, 
observation  inclines  me  to  recommend  eupping  between  the 
shoulders  in  preference  to  general  venesection.    The  local  abstrac- 
tion of  eight  or  ten  ounces  of  blood  in  this  manner,  repeated  if 
necessary,  and  followed  by  dry  cupping,  serves  in  most  oases  to 
relieve  the  congestion  of  the  vessels  and  to  mitigate  the  severity  of 
the  symptoms.    This  is  shown  by  the  diminished  frequency  of  the 
respiration.    Relief  is  often  obtained  even  whilst  the  cupping 
glasses  are  filling ;  and  all  that  can  be  accomplished  by  blood- 
letting in  this  disease  may  be  effected  in  this  manner  more  safely 
and  with  less  exhaustion  to  the  patient  than  by  the  use  of  general 
venesection.    But  bloodletting,  however  practised,  must  be  em- 
ployed with  extreme  caution,  and  must  be  confined  to  young 
and  robust  persons  of  a  healthy  constitution,  for  in  the  aged,  the 
unhealthy  or  asthenic  it  soon  leads  to  exhaustion,  and  thus  aggra- 
vates the  danger  by  favouring  the  tendency  to  coagulation  of  the 
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blood  in  the  right  cavities  of  the  heart  and  by  increasing  the  diffi- 
culty of  expectoration.  Even  in  the  strong  and  vigorous,  care 
must  be  taken  not  to  withdraw  too  much  of  the  vital  stimulant, 
for  the  principal  danger  to  be  apprehended  in  the  advanced  stages 
of  the  disease  is,  that  the  patient  may  not  have  the  requisite 
strength  to  give  a  hearty  cough  and  rid  his  lungs  of  the  phlegm 
which  oppresses  them.  In  children  I  believe  it  is  never  necessary 
to  open  a  vein,  for  leeches  on  the  chest  form  a  convenient  and 
effective  substitute  for  phlebotomy. 

Next  to  bloodletting,  the  most  powerful  and  efficient  remedy  we 
possess  is  tartarized  antimony.  Administered  in  solution,  in  doses 
of  a  sixth,  or  a  quarter  of  a  grain,  every  three  or  four  hours,  it  ap- 
pears to  conduce  to  free  secretion  and  generally  to  mitigate  the 
symptoms  of  the  disease;  and  although  it  is  difficult,  if  not  impos- 
sible, to  obtain  statistical  confirmation  of  the  fact,  I  believe  that, 
employed  in  the  manner  recommended,  it  is  quite  as  efficacious, 
and  much  safer  as  a  remedy,  than  when  given  in  the  heroic  doses 
(four  to  twelve  grains  daily)  recommended  by  some  authors. 
Even  forty -minim  doses  of  the  vinum  antiraonii  will  sometimes 
produce  so  much  effect  on  the  pulse  as  to  render  it  necessary  to 
reduce  the  quantity  of  the  remedy,  or  to  omit  it  altogether ;  and 
on  more  than  one  occasion  I  have  known  larger  doses  produce 
alarming  depression  without  a  corresponding  beneficial  effect.  In 
acute  cases,  however,  and  at  the  outset  of  the  attack,  when  the 
pulse  is  forcible,  and  more  especially  when  the  capillary  air-tubes 
are  implicated,  tartarized  antimony  should  form  an  ingredient  of 
every  prescription ;  and  if  carefully  watched,  its  administration  is 
never  attended  with  danger  except  to  infants  and  young  children. 
Even  to  children  it  may  usually  be  given  without  fear,  but  it  some- 
times proves  wonderfully  depressing  to  infants ;  and  from  two  cases 
which  I  have  myself  witnessed,  and  from  others  communicated  to 
me  by  medical  friends,  I  am  inclined  to  think  that,  even  in  very 
moderate  doses,  it  may  sometimes  prove  almost  poisonous. 
Therefore  when  it  is  given  to  infants  its  action  should  be  watched 
with  more  than  ordinary  care. 

With  these  provisos,  it  may  be  stated  that,  at  the  outset  of  the 
attack,  the  administration  of  tartarized  antimony  in  a  saline  dia- 
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phoretic  draught  is  advisable;  and  of  all  salines  perhaps  the 
liquor  ammonite  acetatis  is  the  most  efficacious.  Digitalis  is  often 
useful  as  an  adjunct  to  the  mixture,  and  in  some  instances 
producer  a  magically  good  effect.  •  Indeed,  if  given  in  fifteen-  or 
twenty-minim  doses,  its  influence  is  generally  so  beneficial  that 
its  administration  ought  always  to  be  resorted  to  in  severe  cases. 
While  the  cough  remains  dry,  and  before  free  secretion  has  com- 
menced, the  air-passages  should  be  fomented  by  the  inhalation  of 
air  charged  with  the  steam  of  water,  the  bowels  should  be  freely 
but  not  violently  acted  on,  the  secretions  stimulated  if  necessary 
by  mercury,  and  mustard  poultices  or  turpentine  stupes  applied 
to  the  chest.  As  soon  as  secretion  from  the  air  passages  is  fully 
established,  aqueous  inhalations  cease  to  be  grateful  to  the  patient, 
and  are  apt  to  prove  oppressive.  At  this  stage  a  large  blister 
should  be  applied  to  the  sternum,  or  to  either  side  in  front,  and 
when  it  has  risen  the  blistered  surface  should  be  covered  with  a 
bread-and-linseed  poultice.  Some  persons  recommend  the  appli- 
cation of  a  blister  between  the  scapulae,  on  the  ground  that  it 
draws  off  more  fluid  in  that  situation  than  when  it  is  applied  in 
front ;  but  the  distress  it  causes  by  preventing  the  patient  from 
lying  on  his  back  in  bed  much  more  than  counterbalances  any 
extra  benefit  which  would  thus  accrue.  Blisters,  therefore,  should 
be  confined  to  the  anterior  surface  of  the  chest,  whilst  its  posterior 
surface  is  stimulated  by  means  of  mustard  poultices  and  turpentine 
fomentations. 

As  soon  as  the  first  severity  of  the  attack  is  subdued  and  the 
expectoration  becomes  thicker  and  less  copious,  the  quantity  of 
tartarized  antimony  and  digitalis  may  be  decreased,  and  then,  if 
expectoration  continues  free,  squills,  or  ipecacuanha,  with  pare- 
goric, or  a  few  minims  of  the  liquor  morphia?,  will  be  found  useful 
adjuncts  to  the  mixture.  At  a  still  later  stage  of  the  complaint, 
when  the  febrile  symptoms  have  subsided,  the  tartarized  antimony 
and  digitalis  should  be  omitted  altogether,  and  in  some  instances 
it  answers  well  to  support  the  patient's  strength  by  full  doses  of 
quinine  or  bark  combined  with  squill  and  chloric  aether,  while  the 
cough  is  quieted  by  morphia  and  ipecacuanha.  If  there  is  any 
difficulty  in  expectorating,  the  compound  squill  pill  may  be  given, 
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or  a  draught  containing  full  doses  of  cinchona  with  five  grains  of 
carbonate  of  ammonia  and  thirty  or  forty  minims  of  the  compound 
tincture  of  benzoin  or  of  the  balsam  of  Peru.  This  will  generally 
facilitate  expectoration,  and  so  relieve  the  dyspnoea;  but  if  any 
difficulty  is  experienced  in  unloading  the  chest,  recourse  should 
be  had  to  the  action  of  an  emetic;  followed  by  the  administration 
of  the  decoction  of  senega,  or  the  mistura  ammoniaci,  both  of  which 
are  powerfully  stimulating  expectorants,  and  may  be  given  in  aid 
of  other  remedies.  In  this  stage  of  the  attack  I  have  often 
afforded  relief  by  recommending  the  inhalation  of  steam  charged 
with  carbolic  acid,  and  if  there  is  any  lividity  of  the  face  or  lips 
the  inhalation  of  oxygen  is  of  the  greatest  service.  Under  no 
circumstances  should  opium  be  given  if  the  secretion  is  copious 
and  expectoration  difficult,  as  it  tends  to  paralyse  the  action  of  the 
air-tubes,  and  so  interferes  with  the  ejection  of  the  muco-purulent 
matter.  Nitric  or'  sulphuric  aether,  the  spirit  of  chloroform,  and 
the  sethereal  tincture  of  lobelia,  are  useful  adjuvants  in  cases  which 
are  attended  by  bronchial  spasm,  and  ipecacuanha  proves  specially 
useful  in  ehildren.  If  the  patient  be  of  a  gouty  habit,  a  few 
drops  of  colchicum  wine,  combined  with  fifteen  or  twenty  grains 
of  the  bicarbonate  of  soda,  prove  a  capital  expectorant ;  and  if  of 
a  strumous  or  consumptive  disposition,  the  most  efficient  remedy 
in  checking  the  bronchial  secretion  and  restoring  the  patient's 
strength  will  often  prove  to  be  cod-liver  oil. 

If,  as  sometimes  happens,  tartarized  antimony  fails  to  check  or 
control  the  symptoms,  a  few  small  doses  of  calomel  may  be  tried, 
for  although  mercury  has  no  direct  influence  on  the  course  of  the 
disease,  it  often  proves  a  powerful  aid  to  other  remedies,  by 
modifying  the  secretion  of  the  chylopoietic  viscera.  In  many 
cases  in  which  antimony  fails  to  exert  a  beneficial  influence, 
quinine  is  well  borne  from  the  first,  and  may  be  given  in  full 
doses  in  combination  with  digitalis  and  a  few  drops  of  hydro- 
cyanic acid.  By  pursuing  this  course  I  have  often  been  success- 
ful in  arresting  the  course  of  an  acute  attack  when  antimony  and 
other  remedies  had  failed. 

If,  again,  from  whatever  cause,  the  disease  has  produced  extreme 
oppression  of  the  breathing,  with  lividity  of  the  lips  and  general 
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surface,  or  other  symptoms  of  approaching  suffocation  and  collapse 
of  the  vital  powers,  our  aim  must  he  to  sustain  the  failing  strength, 
induce  expectoration,  and  so  relieve  the  pulmonary  congestion. 
For  this  purpose  nothing  proves  more  serviceable  than  the  inha- 
lation of  oxygen,  but  at  the  same  time  strong  beef  tea,  wine, 
brandy,  and  carbonate  ammonia  must  be  given  internally,  whilst 
repeated  dry  cupping  between  the  shoulders,  the  application  of 
mustard  poultices  and  turpentine  fomentations,  and  the  use  of 
various  stimulating  and  vesicating  ointments  or  liniments,  are 
resorted  to  externally.  In  truth,  there  is  no  specific  treatment 
for  bronchitis ;  each  case  is  a  study  of  itself,  and  must  be  treated 
on  general  principles,  due  regard  being  had  to  the  age,  strength, 
and  constitutional  peculiarities  of  the  patient. 

Throughout  the  treatment  the  temperature  of  the  room  should 
be  maintained  at  from  63°  to  68°  of  Fahrenheit,  and  its  atmo- 
sphere moistened,  according  to  the  sensations  of  the  patient,  by 
steam  from  a  kettle,  or  by  the  evaporation  of  boiling  water  from 
a  dish  near  the  bed.  Under  ordinary  circumstances  the  diet  should 
at  first  be  restricted  to  milk,  whey,  broth,  beef  tea,  gruel,  and 
arrowroot ;  but  if  the  attack  be  of  an  asthenic  character,  a  more 
generous  diet  must  be  had  recourse  to,  and  stimulants  may  be 
cautiously  employed. 

Chronic  Bronchitis. 

Chronic  bronchitis  may  result  from  any  cause  which  excites 
and  keeps  up  irritation  or  subacute  inflammation  of  the  bronchial 
mucous  membrane.  Sometimes  it  occurs  in  sequel  of  an  acute 
attack,  which  has  been  neglected  or  imperfectly  subdued ;  some- 
times it  is  preceded  by  general  ill-health,  and  by  a  long  succession 
of  "colds"  and  coughs;  sometimes  it  comes  on  gradually  and 
insidiously,  without  any  previous  "  colds  "  or  feverishness,  or  any 
of  the  ordinary  acute  symptoms,  and,  sometimes,  it  seems  to  be 
a  chronic  ailment,  dependent  on  the  congestion  of  the  bronchial 
mucous  membrane,  which  is  often  associated  with  cardiac  derange- 
ment. Further,  it  is  a  frequent  accompaniment  of  tubercular 
consumption,  for  which  it  is  liable  to  be  mistaken,  and  it  derives 
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a  special  interest  from  the  care  required  to  form  au  accurate 
diagnosis  between  the  two  diseases. 

Like  the  acute  disease,  it  varies  greatly  in  the  character  and 
severity  of  its  symptoms.  In  one  class  of  cases  the  affection 
consists  of  little  more  than  slight  occasional  cough,  with  expecto- 
ration of  a  greyish  or  greenish,  or  yellowish  white  muco -purulent 
matter.  It  commences  with  the  approach  of  winter,  ceases  or 
diminishes  as  soon  as  warm  weather  sets  in,  is  not  attended  with 
pain  in  the  chest,  and  does  not  materially  affect  the  health; 
indeed,  the  patient  often  feels  that  he  would  be  perfectly  well  if 
he  could  but  get  rid  of  his  cough.  When  it  thus  occurs,  it  con- 
stitutes the  mildest  form  of  so-called  "winter  cough,"  and  depends 
simply  on  passive  congestion  of  the  air-tubes  with  somewhat 
increased  quantity  and  altered  character  of  the  bronchial  se- 
cretion. 

In  another  class  of  cases-  the  cough  is  more  severe,  of  more 
frequent  occurrence,  and  attended  with  much  more  profuse  expec- 
toration. It  is  most  troublesome  early  in  the  morning,  and  on 
first  lying  down  in  bed  at  night,  and  sometimes,  though  very 
severe  at  those  times,  it  is  comparatively  quiet  throughout  the 
day.  At  one  time  expectoration  is  difficult,  and  the  sputa,  which 
are  comparatively  scanty,  consist  of  stringy  tenacious  mucus,  of  a 
greyish  or  yellowish  white  colour,  occasionally  streaked  with 
blood;  at  another  it  is  easy,  and  the  sputa  are  more  copious, 
muco-purulent  in  character,  of  a  yellowish  green  colour,  having 
a  faint  unpleasant  odour ;  at  another,  again,  the  sputa  are  profuse, 
almost  wholly  purulent,  of  a  nauseous,  and  sometimes  a  fetid 
odour,*  usually  running  together  into  one  mass,  but  often  remain- 
ing separate,  and  forming  distinct,  nummulated  masses,  which 
sink  or  float  in  water,  according  as  they  happen  to  be  more  or 
less  aerated.  There  is  oppression  at  the  chest,  but  seldom  much 
pain,  except  after  a  fit  of  coughing ;  the  temperature  of  the  body 

*  The  fetid  odour  simulates  that  produced  hy  gangrene  of  the  lung.  It  resemhles 
the  odour  of  the  butyrates  of  ethyl,  and  is  probably  connected  with  the  presence  of 
butyric  acid,  which  has  been  detected  in  such  cases  in  the  sputa.  See  a  case  reported 
by  Dr.  Laycock  in  the  'Med.  Times  and  Gazette'  for  May,  1857,  p.  480.  Dr.  Gamgee, 
whilst  admitting  the  presence  of  butyric  acid,  refers  the  odour  to  the  existence  of 
unoxidized  sulphur.    See  '  Edin.  Monthly  Journ.,'  March,  1865. 
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is  scarcely  raised;  the  pulse  is  not  much  hurried,  nor  is  the 
respiration  much  more  frequent  than  natural,  but  the  violence  of 
the  cough  often  leads  to  vomiting,  and  its  frequency  to  sleepless 
nights,  and  consequent  exhaustion.  As  a  natural  result  of  the 
broken  rest,  there  ensue  loss  of  appetite,  excessive  debility,  night 
sweats,  and  wasting.  Indeed,  in  some  instances,  attended  by 
frequent  cough  and  profuse  expectoration,  the  loss  of  flesh  is  so 
considerable  as  to  suggest  the  existence  of  tubercular  disease,  and 
not  a  few  cases  of  the  form  of  disease  now  under  consideration 
have  been  regarded  as  consumptive  by  the  unwary  practitioner. 
But  the  absence  of  any  family  tendency  to  consumption,  the 
existence  of  the  physical  signs  of  bronchitis  in  all  parts  of  the 
chest,  the  similarity  of  the  signs  on  the  two  sides  of  the  chest, 
the  prominence  of  rhonchi,  or  sounds  of  vibration  as  contrasted 
with  rales  or  sounds  of  bubbling,  together  with  the  comparative 
slowness  of  the  pulse  and  respiration,  the  lowness  of  the  tempe- 
rature of  the  body,  which  is  seldom  above  the  normal  standard, 
the  absence  of  night  sweats,  and  the  gradual  cessation  of  wasting 
which  is  observed  after  the  first  few  weeks  of  the  attack,  combine 
to  stamp  it  with  distinctive  characters,  which,  in  most  cases  at 
least,  are  sufficiently  legible  to  the  experienced  physician. 

In  another  class  of  cases,  termed  dry  catarrh  by  Laennec,  there 
is  considerable  tightness  and  oppression  at  the  chest,  with  cough 
almost  more  frequent  and  distressing  than  in  the  last  variety,  but 
seldom  accompanied  by  the  same  debility  and  wasting.  The 
expectoration  is  scanty,  and  composed  of  small,  semi-transparent, 
roundish  masses  of  viscid,  pearl-like  or  starch-like  mucus ;  and 
sometimes  there  is  much  difficulty  of  breathing,  dependent,  I 
believe,  on  the  temporary  collapse  of  certain  portions  of  the  lung 
tissue,  consequent  on  obstruction  of  the  bronchi  by  plugs  of 
mucus.  These  cases,  which  are  often  met  with  in  gouty  habits, 
are  apt  to  be  regarded  as  referable  to  or  connected  with 
0  stomach,"  and  doubtless  are  aggravated  by  any  irritation  of  the 
solar  plexus  occasioned  by  disorder  of  the  stomach  or  bowels. 
They  are  generally  associated  with  more  or  less  emphysema,  arc 
dependent  on  passive  congestion  of  the  bronchial  lining  membrane, 
and  arc  seldom  marked  by  much  febrile  excitement. 

21 
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In  a  fourth  class  of  cases  an  opposite  train  of  symptoms  is 
observed.  The  cough,  instead  of  being  dry,  irritable,  and  frequent, 
occurs  in  paroxysms,  at  considerable  intervals,  and  is  accompanied 
by  profuse  expectoration,  of  a  thin,  watery,  ropy  fluid,  which  varies 
in  opacity,  but  is  usually  somewhat  transparent,  resembling  gum- 
water.  This  form  of  the  disease,  which  has  been  styled  bron- 
chorrhoea,  is  generally  observed  in  elderly  persons,  and  sometimes 
leads  to  the  expectoration  of  half  a  pint  of  fluid  in  tbe  course  of  an 
hour.  A  patient  under  my  care,  a  short  time  since,  in  the  York 
Ward  of  St.  George's  Hospital,  presented  an  excellent  illustration 
of  the  fact.  He  rarely  coughed  more  than  once  or  twice  in  twenty- 
four  hours,  and  then  expectorated,  within  twenty  or  thirty  minutes, 
more  than  half  a  pint  of  thin,  semi-transparent  ropy  secretion. 

In  whatever  form  the  disease  occurs,  it  generally  returns  every 
winter,  or,  in  old  persons,  lasts,  with  few  intermissions,  throughout 
the  year.  Further,  whatever  form  of  the  disease  prevails,  an  acute 
attack  may  supervene  at  any  moment,  and  induce  the  symptoms  of 
the  ordinary  disease.  In  all  cases,  but  especially  during  the 
existence  of  the  second  variety,  which  is  characterised  by  profuse 
secretion,  the  occurrence  of  such  an  attack  is  extremely  dangerous ; 
for  in  a  patient  whose  breathing  is  oppressed  by  the  accumulation 
of  viscid  secretion  in  the  bronchi,  such  an  attack  is  necessarily  of  a 
suffocating  character,  and  in  elderly  persons,  already  exhausted  by 
a  long  continuance  of  the  chronic  disease,  it  is  always  a  question 
whether  the  strength  will  be  equal  to  the  long-continued  cough  and 
profuse  expectoration  which  is  necessary  to  free  the  air-passages 
and  relieve  the  breathing.  Indeed,  there  is  no  more  frequent 
cause  of  death  amongst  the  aged  than  this  form  of  disease,  which, 
from  its  proving  so  fatal  to  elderly  persons,  has  been  termed  "  senile 
bronchitis." 

The  morbid  changes  to  which  chronic  bronchitis  gives  rise,  and 
the  physical  signs  resulting  from  them,  are  collocated,  for  the  sake 
of  easy  comparison.  In  the  first  instance  those  changes  alone  are 
described  which  accompany  a  simple  uncomplicated  attack;  each  of 
its  more  frequent  complications  is  then  described  separately,  viz., 
pulmonary  collapse,  dilatation  of  the  bronchi,  and  emphysema.  By 
this  means  it  will  be  seen  to  what  physical  sign  each  morbid  change 
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gives  rise,  and  the  student  will  be  thus  enabled  more  readily  to 
detect  the  existence  of  such  complication,  should  it  arise  in  the 
coarse  of  the  disease. 

Morbid  Changes. 

The  mucous  lining  of  the  bronchi  is  swollen  and  congested,  and 
of  a  deep  venous  red  colour,  either  generally  or  partially,  in  streaks 
or  in  patches.  The  more  asthenic  the  form  of  the  disease,  the 
more  livid  or  darker  coloured  the  membrane.  Its  surface  is  uneven, 
and  often  abraded,  and  its  substance  thickened ;  the  longitudinal 
and  circular  muscular  fibres  of  the  bronchi  are  much  developed, 
and  the  walls  of  the  air-passages  generally  are  hard  and  thickened. 
The  bronchi  are  clogged  with  secretion,  more  or  less  viscid,  varying 
from  a  semi-opaque,  ropy,  sero-mucous  fluid  to  thick  tenacious 
mucus,  or  to  true  pus.  The  more  viscid  and  tenacious  the  secre- 
tion, the  more  pertinaciously  does  it  adhere  to  their  sides.  In 
almost  all  fatal  cases  the  right  cavities  of  the  heart  are  found 
distended  with  blood,  and-  a  clot  often  passes  from  the  right 
ventricle  into  the  pulmonary  artery. 

Physical  Signs. 

Inspection  shows  defective  expansion  movements  of  the  chest  and 
prolonged  and  laboured  expiratory  movements. 

Palpation. — The  vocal  fremitus  is  not  materially  altered; 
rhonchial  fremitus  is  usually  perceptible. 

Percussion. — The  sound  is  not  materially  altered,  unless  the  ac- 
cumulation of  thick  secretion  gives  rise  to  obstruction  of  any  of 
the  bronchi,  with  consequent  impaired  inflation  of  the  lung,  and 
temporary  dulness  on  percussion  as  its  result.  This  is  to  be 
distinguished  from  the  dulness  of  pleuritic  effusion  by  the  con- 
tinuance of  vocal  fremitus,  and  from  that  of  pneumonic  consolida- 
tion by  the  absence  of  tubular  breathing. 

Auscultation. — The  respiratory  sounds  are  comparatively  de- 
ficient over  the  entire  chest,  except,  perhaps,  for  a  moment  after 
free  expectoration,  when  they  may  be  heard  loud,  harsh,  and 
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coarse,  where  a  moment  before  they  had  been  almost  inaudible. 
Unless  the  air-tubes  have  been  just  emptied  by  expectoration,  the 
breathing  is  accompanied  by  every  variety  of  rhonchus,  chiefly  of  a 
sonorous,  but  sometimes  also  of  a  sibilant  character.  Large 
coarse  rales  or  bubbling  sounds  are  also  present,  and  exaggerated 
or  supplementary  breathing  is  heard  in  the  unaffected  portions  of 
the  lungs.  The  sounds  in  any  portion  of  the  lung  are  constantly 
varying,  and  may  either  cease  for  a  time  or  have  their  character 
changed  by  cough  and  deep  inspiration.  Vocal  resonance  is  not 
materially  altered  in  most  cases,  but  is  sometimes  bronchophonic, 
and  when  dulness  exists  on  percussion  may  be  almost  wholly 
absent. 

Bronchitis,  complicated  by  Pulmonary  Collapse. 

A  few  years  ago  Dr.  Gairdner,  of  Edinburgh,  pointed  out*  that 
a  particular  form  of  condensation  of  the  lung,  formerly  regarded  as 
the  result  of  lobular  pneumonia,  but  now  acknowledged  to  be 
referable  to  pulmonary  collapse,  is  a  frequent  and  very  serious 
complication  of  bronchitis.  This  fact,  before  unknown  or  practically 
ignored,  is  now  regarded  as  exercising  an  important  influence  on 
the  issue  of  bronchitis,  especially  in  old  people  and  young  children, 
and  it  may  be  well,  therefore,  to  point  out  the  causes  from  which 
it  arises  and  the  mechanism  by  which  it  is  brought  about.  The 
causes  of  collapse  may  be  briefly  stated  thus  :— First,  weakness  or 
insufficiency  in  the  power  of  inspiration  j  secondly,  the  presence 
of  some  obstruction — usually  thick  tenacious  secretion— in  the 
bronchi;  thirdly,  inability  to  remove  the  obstruction  by  the  act  of 
coughing.  These  causes  are  obviously  more  likely  to  exist  under 
conditions  of  asthenia  than  in  persons  who  are  strong  and  vigor- 
ous; and  thus  it  is  that  pulmonary  collapse  is  found  to  complicate 
bronchitis  in  young  infants  and  in  aged  or  weakly  persons  more 
frequently  than  when  the  disease  occurs  in  the  vigorous  adult.  It 
may  happen  slowly  or  suddenly,  in  small  patches  or  over  an 
extensive  portion  of  the  lung,  and  it  is  a  frequent  source  of  the 
sudden,  but  often  temporary,  accession  of  dyspnoea  and  oppressed 

*  Dr.  Gairdner  "  On  Bronchitis,"  '  Edin.  Monthly  Journal/  1850-51. 
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breathing  which  is  observed  in  the  course  of  chronic  bronchitis. 
Sometimes,  when  extensive,  it  is  the  immediate  cause  of  death,  and 
in  fatal  cases  of  bronchitis,  at  whatever  age  occurring,  it  is  almost 
invariably  an  accompaniment  of  the  attack.  Its  mechanism  is  very 
simple,  and  is  admirably  illustrated  by  an  experiment  of  Messrs. 
Mendelsohn  and  Traube.  They  introduced  a  shot  into  the 
bronchus  of  a  living  dog,  and  the  lung  beyond  the  shot  became 
collapsed  and  thoroughly  emptied  of  air.  A  solution  of  gum  injected 
into  the  bronchi  produced  the  same  result.  The  air  gradually 
found  its  way  out  past  the  obstruction  and  was  expelled  during  ex- 
piration, but  was  prevented  entering  again  during  inspiration.  So 
it  is  with  a  plug  of  tenacious  mucus  at  the  bifurcation  of  a  bronchus. 
It  acts  the  part  of  a  ball-valve  in  a  syringe;  each  expiratory  blast 
may  dislodge  it  so  far  as  to  admit  of  the  escape  of  air  around  it, 
but  not  so  far  as  to  prevent  its  falling  back  into  its  old  position, 
and  thus  closing  the  passage  against  the  ingress  of  air  during 
inspiration.  This  condition  of  things  leads  to  the  emptying  and 
consequent  collapse  of  the  air-vesicles  beyond  the  seat  of  obstruc- 
tion, with  attacks  of  dyspnoea  more  or  less  severe,  according  to 
the  size  of  the  portion  of  lung  affected,  and  more  or  less  enduring 
according  to  the  period  which  elapses  before  the  obstruction  is 
removed. 

The  precise  nature  of  the  morbid  changes  and  attendant  physical 
signs  are  particularised  below ;  but  it  must  be  remembered  that 
they  do  not  replace  the  changes  and  physical  signs  which  mark 
an  uncomplicated  attack  of  chronic  bronchitis,  but  are  superadded 
to  or  associated  with  them,  and  occur  in  certain  portions  only  of 
the  lungs  : 

Morbid  Changes. 

Pulmonary  collapse  may  be  confined  to  certain  lobules  scattered 
through  the  lung,  in  which  "lobular"  form  it  has  been  mistaken 
for  the  effect  of  pneumonia,  and  was  formerly  miscalled  "lobular 
pneumonia;"  or  it  may  be  diffused  over  a  considerable  portion 
of  one  or  both  lungs,  usually  their  posterior  parts,  and  may  give 
rise  to  the  appearance  which  was  formerly  recognised  under  the 
title  of  "carni  fieri  lung." 
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When  the  mischief  occurs  in  a  lobular  form  the  air-vesicles  are 
generally  emptied  of  air,  the  collapsed  portions  are  small  and 
sharply  denned,  being  mapped  out  by  the  interlobular  areolar 
tissue,  and  are  not  only  hard  and  shrunken,  but  depressed  below 
the  general  surface  of  the  lung.    In  the  diffused  form  the  col- 
lapsed portions  are  larger,  and  the  degree  of  collapse  varies  from 
partial  emptying  of  the  air-vesicles  and  consequent  diminution  of 
the  normal  crepitus,  to  entire  emptying  of  the  air-cells  and  com- 
plete collapse.    The  collapsed  portions  are  of  a  dark  venous  red 
tint  externally,  and  of  a  deep  plum  colour  internally ;  they  are 
not  crepitant  under  the  finger,  convey  a  feeling  of  solidity,  sink 
when  placed  in  water,  and,  unlike  lung  solidified  by  pneumonic 
hepatization,  their  cut  surface  is  smooth,  without  a  trace  of  granu- 
lation or  morbid  exudation.     When  the  mischief  is  of  recent 
occurrence,  a  small  quantity  of  bloody  serosity  can  be  squeezed 
out,  but  even  this  contains  nothing  more  than  blood-corpuscles, 
epithelium,  and  other  elements  of  normal  lung-tissue,  mixed  now 
and  then  with  a  few  pus-  or  mucus-cells  ;  when  it  is  of  some  stand- 
ing the  affected  parts  are  shrunken,  and  no  fluid  can  be  obtained 
even  by  the  firmest  pressure.     Unless  the  mischief  is  of  such 
duration  that  the  nutrition  of  the  parts  has  become  impaired 
and  their  tissue  wasted,  the  collapsed  portions  usually  admit 
of  being  restored  in  great  measure  to  their  normal  condition  by 
inflation  through  the  bronchus.    When  atrophy  and  shrinking 
of  the  lung-tissue  takes  place,  vesicular  emphysema  usually  occurs 
on  the  confines  of  the  collapsed  portions  of  the  lung. 


Physical  Signs. 


Inspection  rarely  furnishes  any  information  except  in  young 
children,  or  when  an  extensive  and  superficial  portion  of  lung  is 
collapsed,  in  which  case  the  corresponding  portions  of  the  chest 
cease  to  expand,  and,  when  the  mischief  is  seated  in  the  lower 
portions  of  the  lungs,  may  be  even  retracted  during  inspiration. 

Palpation  is  never  of  any  avail  in  the  lobular  form  of  the  dis- 
ease, and  seldom  of  much  use  in  the  diffused  form,  unless  the 
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mischief  be  extensive.    In  that  case  it  will  reveal  cessation  of  vocal 
and  rhonchial  fremitus. 

Percussion  never  yields  any  evident  result  in  the  lobular  form 
of  the  affection,  and  rarely  even  in  the  diffused  form.  If,  how- 
ever, a  considerable  portion  of  the  lung  is  implicated,  the  per- 
cussion sound  is  at  one  time  completely  dull,  at  another  clear  and 
resonant,  according  as  the  lung-tissue  happens  to  be  collapsed  or 
inflated  at  the  time  of  the  examination.  Rapid  alteration  in  the 
character  of  the  percussion  sound  often  accompanies  this  form 
of  disease. 

Auscultation  reveals  entire  absence  of  the  respiration  over  the 
affected  parts,  often  followed  in  a  few  hours  by  breathing  of  the 
same  character  as  exists  in  other  portions  of  the  chest,  and  accom- 
panied by  the  same  abnormal  sounds. 

In  some  instances,  the  suddenness  with  which  the  dyspnoea 
comes  on  in  chronic  bronchitis,  and  the  equally  sudden  manner 
in  which  it  passes  off,  is  almost  of  itself  sufficient  to  denote  the 
existence  of  pulmonary  collapse  ;  and  when  the  presumption  which 
has  thus  arisen  is  verified  by  the  occurrence  of  rapid  variations 
in  the  percussion  sound,  and  of  equally  rapid  alterations  in  the 
sounds  of  respiration— their  presence  at  one  time,  their  entire 
absence  at  another — the  presumption  amounts  to  a  certainty.  In 
a  case  which  I  saw  some  years  since  with  Dr.  Latham  and  Dr. 
Dundas,  the  rapidity  with  which  changes  such  as  these  took  place 
was  most  remarkable.    The  patient,  a  gentleman,  aged  fifty-four, 
would  be  breathing  quietly  in  the  morning,  and  would  be  suddenly 
seized  in  the  afternoon  with  an  attack  of  dyspnoea,  threatening 
suffocation.     These  attacks  occurred  frequently  during  a  period 
of  three  months  prior  to  his  death,  and  were  invariably  accom- 
panied by  complete  dulness  on  percussion,  and  entire  absence  of 
breathing  over  a  considerable  portion  of  one  of  the  lungs,  usually 
the  lower  two  thirds  of  the  right  lung,  where  previous  to  the 
accession  of  dyspnoea  the  percussion  note  had  been  clear  and  the 
respiration  distinct,  though  accompanied  by  sonorous  rhonchi  and 
coarse  rules.    The  attacks  usually  lasted  from  one  to  twenty-four 
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hours,  and  -were  followed  immediately  by  resonance  on  percussion, 
and  by  a  return  of  breathing  over  the  affected  part.  Sometimes, 
however,  the  attacks  were  of  several  days'  duration,  and  then  the 
change  in  the  percussion  note,  and  the  return  of  breathing  were 
more  gradual.  The  same  train  of  phenomena  has  been  observed 
by  Gairdner,  West,  and  other  observers,  especially  in  young 
children  and  in  aged  persons,  and  are  of  extreme  importance,  as 
bearing  upon  the  prognosis  of  the  disease,  the  probability  of  an 
unfavourable  issue  in  bronchitis  being  greatly  increased  by  the 
occurrence  of  pulmonary  collapse. 

Bronchitis  complicated  by  Dilatation  of  the  Bronchi. 

It  has  been  already  stated  that  dilatation  of  the  air-passages 
takes  place  in  all  cases  of  bronchitis,  and  occurs  more  readily  in 
children  than  in  adults.  In  most  instances,  however,  the  dilatation 
is  only  temporary.  The  symptoms  to  which  it  gives  rise  pass  off 
with  the  subsidence  of  the  bronchial  inflammation,  and  there  is  no 
reason  for  doubting  that  the  tubes  reassume  their  normal  con- 
dition. But  when  the  bronchial  inflammation  has  been  very 
severe,  or  of  long  duration,  and  has  been  accompanied  by  much 
spasm  and  difficulty  of  expectoration,  the  bronchial  muscles  some- 
times lose  their  contractility,  the  air-tubes  become  more  than 
ordinarily  dilated,  and  the  dilatation  does  not  disappear  with  the 
subsidence  of  inflammation,  but,  on  the  contrary,  becomes  per- 
manent. This  occurs  most  commonly  in  bronchi  of  the  third  or 
fourth  divisions,  in  which  the  cartilaginous  plates  are  few  or  absent. 

Dilatation  of  the  bronchi  is  followed,  as  a  natural  consequence, 
by  condensation  of  the  surrounding  lung-tissue,  with  obliteration 
of  some,  at  least,  of  the  air-cells,  and  a  corresponding  diminution 
in  the  air- containing  capacity  of  the  lung ;  so  that,  even  when 
unaccompanied  by  bronchitis,  this  affection  results  in  habitual 
shortness  of  breath.  And  when,  as  is  much  more  frequently  the 
case,  it  is  attended  by  bronchial  irritation  and  profuse  muco- 
purulent secretion  from  the  air-passages,  it  leads  to  symptoms, 
general  as  well  as  physical,  which  simulate  those  produced  by 
tubercular  disease  of  the  lungs.    It  may  be  well,  therefore,  with- 
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out  further  preface,  to  collate  the  morhid  changes  and  physical 
signs  by  which  this  affection  is  usually  accompanied. 

Morbid  Changes. 

Sometimes  one  or  more  of  the  bronchi  undergo  dilatation 
almost  tlu-oughout  their  whole  extent,  the  enlargement  being 
tolerably  uniform,  and  often  excessive ;  so  much  so,  indeed,  that 
tubes  of  the  fourth  or  fifth  division  may  exceed  the  main  bronchus 
in  size,  and  bronchi  whose  diameter  in  a  healthy  state  corresponds 
pretty  closely  with  that  of  a  straw,  may  become  as  large  as  the 
distended  finger  of  a  glove.  This  form  of  dilatation  is  accom- 
panied by  thickening  of  the  walls  of  the  affected  bronchi,  and  by 
hypertrophy  of  their  circular  muscular  fibres,  whilst  the  lining 
membrane  of  the  tubes  is  of  a  dark  red  colour,  and  secretes  a 
thick,  tenacious,  muco-purulent  fluid.  Sometimes  the  dilatation 
is  not  so  uniform ;  the  bronchi  are  irregularly  sacculated,  and 
distended  in  different  parts  of  their  course,  and  present  a  series 
of  alternate  enlargements  and  contractions,  the  enlargements 
varying  in  size  from  that  of  a  bean  to  that  of  a  chestnut  or  even 
larger.  Sometimes,  again,  the  dilatation  is  almost  confined  to 
the  extremities  of  the  tubes,  which  form  large,  thin-walled,  globu- 
lar cavities.*  In  the  two  last-mentioned  forms  of  dilatation,  the 
walls  of  the  affected  tubes  are  atrophied  and  attenuated,  instead 
of  hypertrophied,  and  are  lined  by  a  smooth  membrane,  which 
secretes  a  glairy  mucus,  or  more  commonly  a  thick,  yellowish, 
muco-purulent  fluid.  In  cases  of  old  standing,  the  interlobular 
cellular  tissue  is  infiltrated  with  a  black  or  dark  coloured  indu- 
rated material. 

*  The  most  remarkable  instance  I  ever  met  with  of  this  form  of  dilatation  occurred 
in  the  person  of  John  Jenkins,  who  was  admitted  into  the  Hope  Ward  of  St.  George's 
Hospital,  in  November,  1843.  Several  of  the  bronchial  tubes  as  they  approached  the 
lower  portion  of  the  lung  became  enormously  dilated,  and  terminated  in  cavities  large 
enough  to  contain  a  walnut.  The  membrane  lining  these  cavities  was  of  a  deep 
brown  colour,  and  continuous  with  the  lining  membrane  of  the  bronchi.  In  several 
instances  these  dilated  cavities  communicated  with  each  other,  and  so  enormous  was 
the  dilatation  at  the  lower  part  of  the  right  lung  that  the  appearance  was  presented 
of  a  large  cavity  intersected  by  portions  of  condensed  lung.  For  further  particulars 
see  '  Hospital  Post-mortem  book'  for  December  28th,  1843. 
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Physical  Signs. 

Inspection. — The  expansion  movement  of  the  chest  is  diminished, 
and  the  expiratory  movement  much  prolonged.  Occasionally  re- 
traction or  falling  in  of  the  chest-walls  occurs  over  the  affected  parts. 

Palpation. — The  vocal  fremitus  is  usually  increased,  and  rhon- 
chial  fremitus  is  often  perceptible.  The  force  of  the  vocal  fremitus 
varies,  not  only  with  the  character  of  the  voice,  but  with  the  size 
of  the  dilatation,  the  degree  of  pulmonary  condensation  by  which 
the  affected  air-tubes  are  surrounded,  and  with  their  freedom  from 
secretion  and  proximity  to  the  chest-walls.  If  the  tubes  are 
obstructed,  the  fremitus  cannot  be  felt. 

Percussion. — The  resonance  is  always  abnormal.  If  the  affected 
tubes  are  deep-seated,  surrounded  by  much  condensed  lung-tissue, 
or  obstructed  by  an  accumulation  of  secretion,  there  is  decided 
dulness  on  percussion ;  if  free  from  secretion,  distended  with  air, 
and  close  to  the  chest-walls,  the  resonance  may  be  abnormally 
clear  but  shallow  toned.  In  some  such  instances,  the  cracked-pot 
sound  may  be  elicited. 

Auscultation. — The  respiration  at  first  is  harsh  and  rough,  ac- 
companied, and  often  masked  by,  rales  and  rhonchi.  When  the 
disease  is  more  advanced,  it  is  either  of  a  hollow,  blowing  cha- 
racter, and  attended  by  gurgling,  or  else,  if  the  tubes  are  free 
from  secretion,  it  is  of  a  clear,  hollow,  ringing,  metallic  quality. 
The  vocal  resonance  may  be  diminished  or  altogether  absent  if 
the  tubes  are  obstructed  with  secretion ;  of  a  clear  bronchophonic 
or  pectoriloquous  character  if  they  are  unobstructed  and  free  from 
secretion.  In  some  instances,  when  dilatation  is  excessive,  dis- 
tinct splashing  may  be  heard  during  cough. 

It  will  be  obvious,  from  a  comparison  of  these  morbid  changes 
and  physical  signs,  that  the  form  of  disease  now  under  considera- 
tion is  productive  of  alterations  in  the  physical  condition  of  the 
lungs  in  many  respects  analogous  to  those  which  occur  in  tuber- 
cular consumption,  and  is  consequently  accompanied  by  physical 
signs,  many  of  which  are  identical  with  those  which  are  met  with 
in  that  disease.    And  when  to  this  is  added  the  fact  that  the 
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expectoration  in  both  cases  is  of  a  muco-purulent  or  purulent 
character,  that  in  both  instances  spitting  of  blood  may  occur  *  and 
that  diarrhoea,  night  sweats,  and  considerable  wasting  may  and 
often  do  take  place,  it  will  be  readily  understood  how  difficult  in 
some  instances  must  be  the  diagnosis  between  the  two  forms  of 
disease.    Indeed,  at  a  first  interview,  it  is  sometimes  impossible 
to  arrive  at  a  positive  conclusion  on  the  subject;  but  careful  in- 
vestigation continued  for  some  weeks  will  seldom  fail  to  elucidate 
the  question.    The  whole  course  of  the  disease  and  of  its  physical 
signs  is  different  in  the  two  cases.    In  phthisis  the  physical 
signs  of  the  disease  are  most  marked  in  the  upper  part  of  the 
chest,  and  in  their  fully  developed  form  are  often  confined  to  the 
apices  of  the  lungs ;  in  simple  bronchial  dilatation  they  are  com- 
monly most  marked  in  the  mammary  and  inferior  scapular  regions. 
In  the  former  disease  the  signs  of  pulmonary  excavation  are 
usually  preceded  by  dulness  on  percussion  over  the  diseased  part ; 
whereas  in  the  latter  dulness  is  not  produced  until  after  the  signs 
of  excavation  have  been  established.    In  the  one  hsemoptysis  and 
diarrhoea  are  the  rule,  in  the  other  the  exception ;  in  the  former 
the  progress  of  the  general  symptoms  and  physical  signs  is  often 
very  rapid,  in  the  latter  their  progress  is  usually  very  slow ;  and 
although  emaciation  may  be  considerable,  it  seldom  proceeds  to 
the  same  extent  as  in  tubercular  disease.    In  the  one  the  sputa 
are  not  only  muco-purulent,  but  contain  portions  of  the  yellow, 
elastic  areolar  tissue  of  the  lung,  which  can  be  detected  by  careful 
microscopic  investigation ;  in  the  other  no  trace  of  this  tissue  can 
be  discovered,  however  careful  the  search,  and  however  profuse  or 
purulent  the  expectoration.    Therefore  when  these  two  forms  of 
disease  exist  separately,  it  can  rarely  happen  but  that  daily  obser- 
vation of  the  symptoms  and  physical  signs  will  enable  the  careful 
practitioner  to  discriminate  between  them ;  but  when,  as  some- 
times happens,  tubercular  disease  coexists  with  bronchial  dilatation, 
it  is  impossible  to  form  an  accurate  diagnosis,  and  it  is  probable 
that  the  dilated  bronchial  pouches  would  be  confounded  with 

*  Haemoptysis  is  not  common  in  these  cases,  but  I  have  seen  it  occur  to  a  slight 
extent  in  two  cases  in  which  subsequent  post-mortem  examination  proved  that  no 
tubercle  existed,  and  that  there  was  no  valvular  disease  of  the  heart. 
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tuberculous  excavations.  The  physical  signs  and  general  symp- 
toms of  phthisis  being  present,  it  is  difficult  to  conceive  any  com- 
bination of  circumstances  which  could  justify  a  positive  opinion 
as  to  the  existence  of  dilated  bronchi. 

Treatment  of  Chronic  Bronchitis. 

The  treatment  of  chronic  bronchitis  is  a  subject  at  once  of 
exceeding  interest  and  unusual  difficulty  ;  for  whether  the  disease 
be  simple  and  uncomplicated,  or  whether  it  be  attended  by  dila- 
tation of  the  bronchi,  pulmonary  collapse,  or  vesicular  emphysema, 
in  either  case  its  treatment  must  be  regulated  as  much  by  the 
constitutional  peculiai'ities  of  the  patient,  as  by  the  precise  stage 
of  the  disease,  and  the  actual  symptoms  and  physical  signs  which 
present  themselves  to  our  notice.  It  is  the  neglect  of  these  cir- 
cumstances which  leads  to  the  frequent  want  of  success  in  the 
treatment  of  this  class  of  affections.  In  every  case  the  chronicity 
of  the  disorder  is  a  point  which  must  be  constantly  borne  in  mind, 
nor  must  it  be  forgotten  that  the  disease  is  frequently  connected 
with  an  enfeebled  state  of  system ;  that  even  in  the  more  robust 
and  vigorous  it  has  a  tendency  to  exhaust  the  patient,  and  induce 
"  bad  health  that  it  frequently  coexists  with  a  weak  and 
damaged  heart ;  and  that  when  it  proves  fatal  the  issue  is  com- 
monly dependent  on  coagulation  of  blood  in  the  right  auricle  and 
ventricle  and  on  want  of  power  to  rid  the  air-tubes  of  the  secretion 
which  obstructs  them,  rather  than  on  the  occurrence  of  active  in- 
flammation. Therefore  from  the  first  it  behoves  us  to  be  careful 
not  to  distress  our  patient  unnecessarily.  Bloodletting  is  never 
needed  so  long  as  the  disease  maintains  its  chronic  character ;  and 
even  when  an  accession  of  bronchial  inflammation  occurs  it  is  still 
inexpedient,  and  in  most  cases  dangerous,  to  have  recourse  to 
active  depletion.  The  application  of  a  few  leeches  to  that  part  of 
the  chest  where  fine  crepitating  or  small  bubbling  rales  show  that 
active  mischief  is  going  on  j  or,  better  still,  the  abstraction  of  a 
few  ounces  of  blood,  not  exceeding  four  or  five,  by  cupping,  is  as 
much  as  can  be  safely  ventured  upon ;  and  if  this  is  followed  by 
repeated  dry  cupping,  it  will  be  found  to  be  as  much  as — nay, 
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more  than— is  commonly  needed.  But  even  if  it  should  fail  to 
produce  the  desired  effect,  bloodletting  must  rarely  be  had  re- 
course to  again.  It  would  not  prove  either  a  safe  or  an  efficient 
remedy.  The  failure  of  strength  is  so  rapid  in  these  cases,  and 
the  accumulation  of  mucus  and  the  interference  with  the  circu- 
lation consequent  on  its  failure  are  so  dangerous  in  their  effects, 
that  recourse  must  be  had  to  other  and  less  lowering  means  for 
relieving  the  breathing.  Dry  cupping  and  counter-irritation  are 
now  the  external  remedies  on  which  we  must  rely;  and  when 
combined  with  the  administration  of  antimony,  squills,  ipeca- 
cuanha, digitalis,  nitric  sether,  the  sesquicarbonate  of  ammonia, 
and  other  expectorants,  and,  if  the  bronchial  mucous  membrane  is 
dry  and  secretion  is  deficient,  with  the  inhalation  of  an  atmo- 
sphere charged  with  steam — to  keep  up,  as  it  were,  a  constant 
fomentation  of  the  irritated  membrane — they  seldom  fail  to  lead 
to  satisfactory  results.  A  blister  should  be  applied  to  the  anterior 
surface  of  the  chest,  and  should  be  followed  by  a  poultice  covered 
by  oiled  silk,  while  the  posterior  surface  of  the  chest  is  subjected 
to  the  application  of  mustard  poultices,  turpentine  fomentations, 
stimulating  liniments,  or  counter-irritant  ointments.  Wine  and 
other  more  powerful  stimulants  must  of  course  be  given  if  the 
patient  manifests  any  tendency  to  sinking. 

When  the  disease  is  purely  chronic,  and  uncomplicated  by 
acute  exacerbations,  and  is  characterised  by  profuse  muco-purulent 
secretion  from  the  bronchi,  bloodletting  is  never  needed,  and  if 
employed  is  of  no  avail.  The  remedies  here  must  have  special 
reference  to  three  objects,  viz.,  1st,  to  subdue  the  irritability  of  the 
bronchial  mucous  membrane  and  allay  spasm ;  2nd,  to  promote  free 
or  easy  expectoration;  and  3rd,  to  reduce  the  quantity  of  the 
secretion.  Inhalations  of  various  kinds,  whether  in  the  form  of 
vapour  or  of  atomized  fluids,  assist  in  fulfilling  of  the  first-named 
indication  ;  emetics,  expectorants  and  antispasmodics  facilitate  the 
second ;  and  the  third  must  be  attained  by  means  of  tonics  and 
certain  remedies  which  seem  to  exert  a  special  influence  iu 
restraining  discharge  from  the  bronchial  mucous  membrane.  The 
steam  of  water,  either  alone  or  charged  with  dilute  hydrocyanic 
acid,  aether,  or  chloroform,  or  else  impregnated  with  the  active 
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principles  of  conium,  hyoscyamus  or  stramonium,  may  be  men- 
tioned as  inhalations  which  sometimesprove  of  service  in  diminishing 
the  irritability  of  the  bronchial  membrane,  and  so  may  water 
holding  these  and  other  ingredients  in  solution  and  pulverized  by 
any  of  the  various  apparatus  contrived  for  the  purpose.  Remedial 
agents  so  employed  possess  these  special  virtues  beyond  all  remedies 
administered  by  the  mouth,  that  they  admit  of  almost  constant  use, 
and  are  applied  directly  to  the  seat  of  mischief.  They  should 
therefore  be  made  use  of  in  every  case  in  which  frequent  and  dis- 
tressing cough,  and  the  occasional  presence,  perhaps,  of  a  few  streaks 
of  blood,  denote  the  existence  of  much  bronchial  irritation. 

Expectorants  are  always  beneficial,  as  facilitating  the  ejection  of 
the  bronchial  secretion,  which,  if  allowed  to  accumulate  and 
obstruct  the  air-passages,  proves  a  source  of  serious  danger.  But 
it  must  ever  be  borne  in  mind  that  tartarized  antimony,  which  is  of 
great  value  in  the  acute  form  of  the  disease,  is  seldom  needed  in 
the  purely  chronic  stage  of  the  disorder,  and  if  administered  is  apt 
to  prove  hurtful  rather  than  beneficial.  There  are  here  no  active 
symptoms  to  subdue,  no  need  to  promote  the  flow  of  secretion  ;  our 
object  is  only  to  render  it  less  tenacious,  and,  by  thus  promot- 
ing its  separation  from  the  sides  of  the  bronchial  tubes,  to 
facilitate  expectoration.  Therefore,  although  in  certain  cases 
marked  by  more  than  usual  inactivity  of  the  skin,  ipecacuanha  may 
be  found  useful  in  slightly  nauseating  doses,  we  ought  not  to  have 
recourse  to  tartarized  antimony  unless  the  expectoration  shall  have 
become  frothy,  or  thin,  watery  and  ropy,  indicating  the  accession 
of  more  active  mischief.  Even  under  such  circumstances  it  should 
be  used  very  cautiously,  and  should  be  discontinued  as  soon  as 
the  more  active  symptoms  have  subsided.  Generally  there  is  Httle 
vascular  excitement,  and  our  reliance  will  have  to  be  upon  the  more 
stimulating  expectorants.  Squills,  ipecacuanha,  the  liquor  cubebse, 
naphtha,  the  compound  tincture  of  benzoine,  and  balsam  of  Peru, 
the  mistura  ammoniaci  of  the  pharmacopoeia,  the  decoctum  senegse, 
the  sesquicarbonate  of  ammonia,  combined,  when  no  difficulty  of 
expectoration  exists,  with  small  doses  of  paregoric  or  of  morphia, 
constitute  some  of  our  more  valuable  remedies.  In  certain 
instances  conium  proves  more  directly  sedative  and  anti-spasmodic 
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than  the  salts  of  opium,  and  it  possesses  the  recommendation  of 
exerting  its  soothing  influence  without  checking  the  expectoration 
as  opium  is  apt  to  do.  In  other  cases  attended  by  much  spasm,  the 
jethereal  tincture  of  lobelia  and  hydrocyanic  acid  afford  excellent 
results  j  in  others,  again,  which  occur  in  persons  of  a  rheumatic 
diathesis,  iodide  of  potassium  exerts  a  magical  influence.  In  gouty 
persons  and  in  some  even  who  have  never  manifested  any  positive 
symptoms  of  gout,  colchicum,  combined  with  small  doses  of 
carbonate  of  soda,  gives  rise  to  effects  which  are  sought  in  vain 
from  other  remedies ;  and  so  again,  several  instances  have  come 
under  my  notice  in  which  in  successive  attacks  no  remedy  has 
appeared  to  control  the  cough  until  after  mercury  has  been  freely 
given  with  a  view  of  stimulating  the  liver.  In  these  latter  cases  the 
tongue  has  been  coated,  and  the  pulse  frequent,  the  cough  hard  and 
frequent,  and  the  expectoration  very  scanty,  consisting  of  small, 
starch-like  masses  ;  but  as  soon  as  a  free  secretion  of  bile  has  been 
established  the  cough  has  changed  its  character  and  become  loose, 
the  expectoration  free  and  easy,  the  pulse  has  fallen  and  the 
dyspnoea  has  passed  off.  Some  of  these  cases  have  occurred  in 
gouty  persons,  but  neither  colchicum  nor  any  other  remedy  has 
proved  of  service  until  after  the  action  of  mercury.  In  some  such 
instances  a  hot  air  bath  or  an  ordinary  warm  bath  is  extremely 
serviceable. 

One  word  of  caution  should,  perhaps,  be  added,  respecting  the 
administration  of  opium  and  its  salts,  in  cases  of  chronic  bronchitis, 
accompanied  by  profuse  muco-purulent  secretion.  Its  action  in 
quieting  the  cough,  and  so  checking  expectoration,  is  apt  to  prove 
extremely  dangerous  to  old  and  feeble  persons ;  for  with  them  a 
few  hours'  cessation  from  cough  leads  to  an  accumulation  of 
secretion  in  the  air-passages,  which  their  strength  hardly  suffices  to 
get  rid  of,  and  many  a  person  has  died  asphyxiated  in  consequence  of 
the  incautious  administration  of  the  sedative.  In  the  young  and 
vigorous  it  may  be  often  employed  with  advantage,  as  soon  as  all 
inflammatory  symptoms  have  subsided ;  but  extreme  caution 
should  be  exercised  in  its  administration  to  the  old,  the  feeble,  or 
exhausted.  In  the  former  it  tranquillises,  allays  irritation,  and 
economises  strength,  in  the  latter  it  induces  lethargy  and  suffocation. 
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When  the  bronchial  secretion  is  very  profuse,  and  in  spite  of 
occasional  expectoration,  tends  to  accumulate  in,  and  obstruct  the 
bronchi,  producing  blueness  or  lividity  of  the  face  and  lips,  emetics 
prove  the  most  useful  of  all  remedies.  Not  only  are  they  speedy 
and  effective  in  their  action,  unloading  the  bronchi  in  a  few 
minutes  more  thoroughly  and  with  less  distress  to  the  patient  than 
cough  of  some  hours'  duration,  but,  at  the  same  time,  they 
promote  a  free  action  of  skin,  and  copious  secretion  from  the  liver. 
They  thus  fulfil  a  double  purpose,  and  often  set  up  a  train  of 
actions,  which  lead  to  the  happiest  results.  So  long  as  there  is  not 
undue  vascular  excitement,  or  any  evidence  of  active  inflammation 
in  tbe  lungs,  no  harm  can  accrue  from  their  employment,  and 
when  their  action  is  followed  by  the  inhalation  of  oxygen  to 
decarbonize  the  blood  or  stimulate  the  nervous  system,  the  results 
which  are  obtained  are  surprisingly  beneficial.  The  only  question 
to  be  decided  is  as  to  the  emetic  which  shall  be  selected.  If  the 
patient  is  young  and  vigorous,  a  grain  of  tartarized  antimony  and 
half  a  drachm  of  ipecacuanha  may  be  had  recourse  to  without  fear; 
and  if,  at  the  same  time,  there  be  any  heat  or  dryness  of  the  skin, 
it  will  probably  be  found  a  more  effective  emetic  than  any  other  j 
but,  in  the  majority  of  cases,  I  prefer  an  emetic  of  sulphate  of  zinc. 
Not  only  is  it  more  speedy  and  less  lowering  in  its  action,  but  it 
seems  in  some  way  to  restrain  the  amount  of  bronchial  secretion. 
I  have  noted  this  effect  in  so  many  instances,  that  I  cannot  enter- 
tain any  doubt  on  the  subject,  and  therefore,  unless  there  are  special 
reasons  for  employing  tartarized  antimony  and  ipecacuanha,  I 
always  have  recourse  to  sulphate  of  zinc. 

It  will  sometimes  happen  that,  notwithstanding  the  use  of 
emetics  and  stimulating  expectorants,  and,  in  spite  of  the  action  of 
sedatives,  the  cough  continues  frequent,  and  the  sputa  remain 
profuse.  The  medicines  do  their  duty  in  facilitating  expectoration, 
but  they  fail  to  control  the  secretion  from  the  bronchi.  In  these 
cases  emaciation  often  occurs,  and  the  strength  fails.  To  remedy 
this  condition  the  inhalation  of  steam  charged  with  carbolic  acid, 
naphtha,  creasote,  iodine  or  other  stimulants,  or  of  pulverized 
water  holding  these  or  other  ingredients  in  solution,  is  often  of 
the  greatest  service  and  should  never  be  neglected.    Tonics  of 
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various  kinds  are  absolutely  required,  and  quinine,  bark,  gallic 
acid,  the  mineral  acids,  sulphate  of  zinc,  and  cod-liver  oil,  are 
among  the  more  valuable  means  at  our  disposal ;  and,  if  the 
patient  be  pale  and  cachectic,  iron  may  be  given  with  advantage. 
In  many  instances  no  medicine  pi'oves  so  effective  as  sulphate 
of  zinc  in  gradually  increasing  doses.  Administered  in  combi- 
nation with  quinine,  conium,  and  cod-liver  oil,  I  have  fre- 
quently seen  it  subdue  an  attack  of  bronchorrhoea  in  the  course 
of  a  few  days,  which  had  been  going  on  for  weeks  unchecked,  in 
spite  of  remedies;  and  it  is  the  more  valuable,  because  its 
administration  does  not  in  any  way  interfere  with  the  exhibi- 
tion of  other  tonics  or  expectorants.  Another  astringent  re- 
commended by  Dr.  Alison,  of  Edinburgh,  is  tannic  acid,  in  two-  or 
three-grain  doses.  A  generous  diet  must  be  had  recourse  to,  and 
wine  is  usually  needed. 

In  some  instances,  more  especially  when  the  skin  is  inactive, 
bronchorrhoea  appears  to  be  kept  up  by  the  extra  work  which 
devolves  on  the  lungs  in  consequence  of  such  inactivity.  Common 
experience  has  proved,  that  a  free  action  of  the  skin  affords  very 
great  relief  in  such  cases,  and  thus  the  profession  in  all  ages  have 
recognised  the  value  of  diaphoretics  in  aid  of  expectorants ;  but  it 
has  been  reserved  for  us,  in  these  later  days,  to  ascertain  and  ap- 
preciate the  assistance  afforded  by  a  full  and  continued  action  of 
the  skin  in  many  varieties  of  chronic  bronchial  affection.  The 
introduction  of  the  Turkish  bath  has  furnished  us  with  the  means 
of  exciting  and  sustaining  full  cutaneous  action  without  materially 
weakening  our  patient;  and  I  have  met  with  several  instances  in 
which  a  bath  on  alternate  days  has  speedily  checked  and  ultimately 
arrested  a  profuse  bronchial  flux,  which  had  long  continued  in 
spite  of  internal  remedies. 

Nothing,  however,  proves  so  useful  in  many  of  these  cases  as 
change  of  air,  or  change  of  climate.  It  is  not  the  mere  change 
from  a  colder  to  a  warmer  atmosphere,  which  exercises  a  beneficial 
influence:  a  uniform  temperature  may  be  maintained  by  artificial 
means,  and  the  atmosphere  may  be  artificially  dried  or  moistened 
without  any  notable  improvement  in  the  cough,  whereas  forty-eight 
hours  passed  in  another  locality,  even  though  the  air  may  be  colder 
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and  more  bracing,  will  be  often  followed  by  an  entire  change  in  the 
train  of  symptoms.  The  cough  will  diminish,  and  the  secretion 
will  be  reduced,  probably,  to  one  half  its  former  quantity.  Indeed, 
I  feel  so  strongly  on  this  point,  having  seen  immediate  benefit 
result  from  change  of  air  in  numerous  instances,  that  I  do  not 
hesitate  to  urge  the  removal  of  the  patient  as  soon  as  it  becomes 
evident  that  remedies  are  not  exercising  their  usual  salutary  in- 
fluence. 

The  only  legitimate  inference  in  such  cases  is,  that  some  atmo- 
spheric condition  of  the  locality  in  which  the  patient  is  residing, 
for  the  time  at  least,  counteracts  our  efforts  for  his  relief;  and, 
under  such  circumstances,  it  is  obviously  our  duty  to  recommend 
the  adoption  of  a  course  which  experience  has  proved  to  be  often 
successful.   Persons  who  are  extremely  prone  to  bronchitic  attacks 
will  do  well  to  wear  a  Jeffrey's  respirator  during  the  winter 
months,  and  to  seek  a  milder  climate  in  the  south  of  Europe ;  but, 
for  most  persons,  a  residence  abroad  is  unnecessary,  as  I  am 
satisfied  that,  in  almost  every  instance,  a  climate  may  be  found  m 
our  native  island  well  suited  to  obviate  and  remove  the  customary 
winter  cough.    The  question  as  to  the  precise  localities  to  be 
selected  will  be  discussed  in  a  future  chapter* 


Chronic  Bronchitis  complicated  by  Vesicular  Emphysema. 
Vesicular  emphysema  is  a  common  accompaniment  of  bronchitis, 
and  forms  one  of  its  most  serious  complications.    It  may  exist  to 
a  slight  extent  without  the  concurrence  of  bronchial  affection ;  but 
it  rarely  calls  for  medical  interference,  unless  the  bronchi  are  more 
or  less  affected.    The  patient  may  be  more  short-breathed  than 
natural,  the  breathing  being  slow  and  laboured-not  hurried;  he 
may  be  unable  to  walk  quickly,  to  run  up  stairs,  and  otherwise  to 
exert  himself  as  much  as  usual;  and  he  may  even  find  it  difficult 
to  maintain  a  conversation  without  stopping  frequently  to  take 
breath.    But  although  he  may  be  conscious  of  dyspnoea,  and  may 
even  make  complaint  of  being  short-breathed  or  asthmatic,  he 
seldom  has  recourse  to  medical  advice,  unless  troubled  with  cough, 
#  See  chap,  iv,  pp.  481-5,  of  this  treatise. 


Chronic  Bronchitis  and  Emphysema. 


339 


the  result  of  bronchial  congestion.  Then  the  emphysema  becomes, 
indeed,  a  distressing  malady,  aggravating  all  the  evils  of  the  cough, 
permitting  an  accumulation  of  secretion  in  the  air-passages  leading 
to  paroxysms  of  suffocative  dyspnoea,  and  sometimes  producing 
fatal  consequences.  Therefore,  in  a  practical  point  of  view,  em- 
physema cannot  be  regarded  apart  from  chronic  bi'onchial  affec- 
tions. 

Vesicular  emphysema  appears  to  be  an  hereditary  disease,*  and 
may  occur  at  any  period  of  life,  from  infancy  to  extreme  old  age. 
It  is  most  common,  however,  in  persons  beyond  the  middle  period 
of  life,  and  occurs  more  frequently  in  men  than  in  women.  Con- 
sisting of  distension  and  rupture  of  the  air-cells,  with  rarefaction 
and  loss  of  elasticity  of  the  lung-tissue,  it  has  been  attributed  by 
some  authorities  to  the  effects  of  forcible  expiration,  f  and  by 
others  to  forcible  inspiratory  efforts  4  Neither  of  these  theories, 
however,  appears  to  me  to  be  exclusively  correct.    The  pulmonary 

*  Of  43  emphysematous  persons  whom  I  examined  with  a  view  to  this  inquiry,  26, 
or,  in  other  words,  60-4  per  cent.,  acknowledged  an  hereditary  taint.  Their  ages 
varied  from  seven  to  sixty-five,  and  it  will  be  seen  from  the  subjoined  table  that 
among  the  younger  sufferers  the  influence  of  an  hereditary  tendency  was  most  marked. 
Thus : 


Age  of  sufferers  at  the 
commencement  of 
emphysema. 

Number  of  sufferers  at 
the  respective  ages. 

Predisposed  by  disease 
in  either  parent. 

Per-centage. 

7  to  20 

5 

5 

100- 

20  to  35 

8 

6 

75- 

35  to  50 

14 

8 

57-1 

50  to  65 

16 

7 

43-7 

A  very  similar  result  has  been  obtained  by  Dr.  Jackson,  jun.,  of  Boston,  U.S.,  who 
reports  that  no  less  than  18  out  of  28  emphysematous  persons  had  either  a  father  or 
mother,  or  both,  afflicted  with  emphysema,  whereas  3  only  out  of  50  non-emphysema- 
tous  persons  sprang  from  an  emphysematous  stock.  Again,  he  states  that  an  here- 
ditary taint  was  distinctly  traced  in  each  one  of  14  persons  in  whom  the  disease 
occurred  from  early  childhood,  but  in  2  only  of  other  14  persons  in  whom  the  dis- 
order did  not  manifest  itself  until  the  sufferer  had  attained  to  an  advanced  period 
of  life. 

t  See  paper  by  Dr.  Jenner,  « Med.-Chir.  Trans.,'  vol.  xl,  p.  25. 

X  Amongst  the  advocates  of  this  doctrine  may  be  mentioned  Laennec,  Williams, 
Watson,  Kokitansky,  and  others,  and  especially  Dr.  W.  T.  Gairdncr,  of  Edinburgh, 
who  ha*  ably  enforced  his  views  in  a  series  of  papers  published  in  the  '  Edin.  Monthly 
Journal'  for  1850. 
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organs  are  so  efficiently  supported  on  all  sides,  that  so  long  as 
they  expand  and  contract  freely,  it  is  difficult  to  conceive  how  the 
deepest  inspiration,  or  the  fullest  and  most  forcible  expiration  can 
occasion  rupture  of  their  air-cells.  But  it  is  obvious  that  any- 
thing which  produces  contraction  or  imperfect  expansion  of  certain 
portions  of  their  tissue,  while  the  adjoining  portions  are  distended 
with  air,  must  lead  to  inadequate  support  by  the  surrounding 
tissue  of  those  portions  of  the  lung  in  which  the  air  is  contained. 
Under  these  circumstances,  the  air-distended  vesicles  may  give 
way  under  the  strain  put  upon  them,  as  the  result  of  atmospheric, 
pressure.  Accordingly,  emphysema  is  often  found  associated  with 
pulmonary  collapse,  which  leads  to  partial  and  irregular  inflation 
of  the  lung.  In  these  cases,  it  usually  exists  in  the  immediate 
vicinity  of  the  collapsed  portions,  and  may  occur  as  an  effect  of 
forcible  inspiratory  efforts.  So,  again,  when  one  lung  has  become 
contracted,  emphysema  is  usually  found  affecting  the  lung  on  the 
opposite  side  of  the  chest,  the  tissue  of  the  sound  lung  having 
given  way  under  atmospheric  pressure  during  inspiration.* 
On  the  other  hand,  when,  from  the  existence  of  viscid  tenacious 
secretion  in  the  air-passages,  or  from  any  other  cause,  air  is  re- 
tained in  certain  portions  of  the  lungs  after  adjoining  portions 
have  been  partially  or  completely  emptied,  a  violent  fit  of  cough- 
ing, as  in  chronic  bronchitis  or  hooping-cough,  may  produce 
rupture  of  the  air-cells,  in  the  immediate  vicinity  of  the  empty 
portions  of  the  lung  during  the  act  of  expiration ;  and  even  when 
no  obstruction  exists  in  the  lungs  themselves,  violent  straining,  as 
first  shown  by  Dr.  Jenner,  may  possibly  lead  to  the  same  result 
at  the  apex  and  anterior  margin  of  the  lungs,  which  receive  least 
support  from  the  thoracic  parietes.  No  portion  of  the  lung  is 
exempt  from  this  affection.  Not  unfrequently  the  posterior  and 
lower  surface  of  the  inferior  lobes  present  large  emphysematous 
patches;  but  the  upper  lobes,  and  the  anterior  edges  of  those 
lobes  are  its  favourite  seat;  and  it  is  often  met  with  in  that 

*  A  case  illustrative  of  this  cause  of  emphysema  on  a  large  scale  has  heen  recorded 
by  me  in  the  '  Trans.  Path.  Soc.,'  vol.  xi,  p.  15.  It  is  unique  in  its  character,  and  the 
details  will  well  repay  perusal.  Another,  in  which  the  same  cause  appears  to  me  to 
have  operated,  has  been  recorded  by  Dr.  Barker,  in  the  '  Med.-Chir.  Trans.,'  vol.  xxxiv, 
p.  131. 
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situation  when  it  exists  in  no  other  part.  It  is  not  a  frequent 
accompaniment  of  phthisis,  though  the  two  diseases  do  sometimes 
coexist;*  it  is  stiU  less  frequently  associated  with  pneumonia; 
but  it  is  a  common  sequel  of  obstruction  of  the  bronchi,  from 
whatever  cause  arising.  Whatever  the  disorder  with  which  it  is 
associated,  it  is  always  a  consequence  of  pre-existing  disease  of 
the  lungs  or  air-passages,  and  may  be  limited  to  a  few  vesicles, 
or  to  one  or  more  lobules,  or  it  may  affect  one  or  both  lungs,  or 
parts  only  of  either  lung.  Giving  rise  as  it  does  to  serious  im- 
pediment to  the  pulmonary  circulation,  it  tends  to  cause  the 
accumulation  of  blood  in  the  right  cavities  of  the  heart,  and  so 
to  produce  hypertrophy  and  dilatation  of  .their  walls,  with  venous 
congestion  of  the  head  and  face;  and  there  are  few  advanced 
cases  of  emphysema  in  which  the  pulmonary  symptoms  are  not 
greatly  aggravated  by  the  congestion  thereby  produced.  In  fact, 
the  two  forms  of  disease  act  and  react  on  each  other  to_a  degree 
which,  when  emphysema  is  far  advanced,  renders  the  continuance 
of  bronchial  congestion  and  laboured  breathing  almost  inevitable, 
and  keeps  up,  even  in  the  mildest  weather,  constant  wheezing  and 
a  distressing  wearing  cough.  But  the  cardiac  obstruction  ulti- 
mately becomes  a  very  serious  malady,  quite  irrespectively  of  its 
action  on  the  lungs.  The  right  ventricle,  unable  to  empty  itself 
with  its  accustomed  ease,  contracts  more  forcibly  on  the  contained 
blood,  its  walls  yield  to  the  gradually  increasing  pressure,  and  its 
cavity  at  length  dilates  to  such  an  extent,  that  the  auriculo-ven- 
tricular  valves  become  inoperative.  Fearful  attacks  of  palpitation 
then  occur,  especially  during  the  paroxysms  of  cough  and  dyspnoea, 
the  blood  is  thrown  back  on  the  system,  congestion  of  all  the 
internal  organs  takes  place,  and  oedema  of  the  feet  and  legs  is  the 
natural  result.  Thus  dropsical  effusion  is  a  frequent  termination 
of  this  sadly  afflicting  malady. 

"When  slight  in  degree,  vesicular  emphysema  is  seldom  regarded 
as  of  much  importance.    It  produces  little  inconvenience  beyond 

*  For  the  details  of  a  remarkable  case  in  confirmation  of  the  fact  see  'Trans.  Path. 
Soc./  vol.  xi,  p.  15.  The  patient  was  under  my  care  at  St.  George's  Hospital,  and 
though  the  symptoms  of  emphysema  did  not  supervene  until  within  a  week  of  his 
death,  the  disease  was  developed  to  an  extraordinary  extent. 
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shortness  of  breath  on  active  exertion,  and  even  in  connection 
with  chronic  bronchitis  it  manifests  itself  chiefly  by  the  amount 
and  character  of  the  dyspnoea  it  induces.  The  shortness  of  breath 
is  out  of  all  proportion  greater  than  would  be  expected  from  tbc 
nature  of  the  concurrent  symptoms  ;  but  not  only  so,  the  respira- 
tion is  effected  with  obvious  difficulty,  the  breathing  being  slow, 
and  the  expiration  much  prolonged,  and  attended  with  consider- 
able wheezing.  In  fact,  the  elasticity  of  the  lung  being  seriously 
impaired,  the  power  of  emptying  the  air-vesicles  and  bronchi  is 
necessarily  diminished;  the  bronchial  secretion,  therefore,  accu- 
mulates in  the  air-passages,  and  presents  a  still  further  obstacle 
to  the  egress  of  the  air,  and  greatly  aggravates  the  difficulty  and 
distress  of  breathing.  To  make  matters  worse,  there  is  a  ten- 
dency to  bronchial  spasm  in  these  cases,  so  that  the  cough  and 
dyspnoea  are  generally  more  or  less  paroxysmal. 

But  after  all,  when  it  exists  in  a  slight  degree,  emphysema  is 
an  annoyance,  rather  than  a  dangerous  or  distressing  malady,  and 
rarely  arrests  attention  or  calls  for  medical  advice,  except  in  con- 
nection with  an  attack  of  bronchitis.  But  it  is  otherwise  when 
the  disease  is  more  fully  developed.  The  suffering  and  discomfort 
are  then  so  great  that  the  patient  is  forced  to  seek  advice,  even 
when  not  oppressed  by  bronchial  inflammation.  He  is  not  only 
short-breathed,  and  distressed  by  a  constant  sense  of  fulness  and 
oppression  at  the  chest,  but  the  difficulty  of  breathing  is  aggra- 
vated by  spasm,  giving  rise  to  frequent  paroxysms  of  suffocative 
dyspnoea.  During  these  attacks,  which  usually  come  on  at  night, 
he  pants  and  often  struggles  for  breath,  loosens  his  clothes,  throws 
open  the  door,  and  rushes  to  the  open  window  for  air ;  in  short, 
he  suffers  severe  paroxysms  of  asthma ;  is  unable  to  lie  down  in 
bed ;  and  often  passes  days  and  nights  in  a  sitting  posture.  Even 
during  the  interval  between  these  attacks,  his  sufferings  are  very 
distressing.  There  is  so  much  obstruction  to  the  pulmonary 
circulation,  that  the  bronchi  are  always  more  or  less  congested, 
and  cough  and  wheezing  are  present  to  a  greater  or  less  extent. 
Nor  is  even  this  the  sum  of  his  troubles.  The  least  accession  of 
bronchial  irritation  excites  a  vast  increase  of  the  symptoms,  and 
irregularities  of  diet,  and  ordinary  dyspepsia,  produce  the  same  effect. 
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By  giving  rise  to  flatulence  and  abdominal  distension,  they  occa- 
sion an  upward  pressure  against  the  heart,  interfere  mechanically 
with  its  action,  and  thus  aggravate  the  existing  obstruction  to  the 
circulation ;  whilst,  by  creating  an  obstacle  to  the  descent  of  the 
diaphragm,  they  prevent  the  already  distended  lungs  from  re- 
ceiving the  limited  supply  of  air  which  would  otherwise  pass  into 
them  at  each  inspiration.  The  unhappy  patient  bears  about  with 
him  abundant  signs  of  his  discomfort  and  suffering.  Though  he 
seldom  loses  flesh,  his  complexion  is  dusky  and  the  vessels  of  the 
face  are  congested,  the  lips  are  dark  coloured,  the  nostrils  thick, 
and  the  face  and  neck  full,  or  even  swollen,  from  turgescence  of 
the  veins  and  enlargement  of  the  accessory  muscles  of  respiration. 
His  expression  is  suggestive  of  anxiety  and  distress,  the  respira- 
tion is  slow  and  laboured,  effected  by  the  joint  action  of  all  the 
muscles  of  respiration;  the  shoulders  are  elevated,  the  back  is 
rounded,  and  the  slightest  exertion  aggravates  his  cough,  and 
occasions  distressing  wheezing.  The  pulse  is  weak,  and  usually 
slow,  except  during  the  existence  of  bronchial  inflammation ;  the 
impulse  of  the  heart  is  often  forcible,  and  a  severe  paroxysm  of 
cough  and  dyspnoea  will  sometimes  induce  an  attack  of  palpita- 
tion. In  the  more  aggravated  cases  of  this  disease,  attended  by 
much  difficulty  of  breathing,  there  is  utter  want  of  strength  and 
incapability  of  bodily  exertion ;  and  the  patient  will  often  remark, 
that  on  the  slightest  exercise  his  breath  and  his  strength  seem  to 
leave  him  instantly  and  simultaneously.'  The  disease  commences 
gradually,  is  chronic  in  its  nature,  is  not  attended  by  fever,  but  is 
usually  accompanied  by  cough,  with  thin,  frothy  mucus,  or  watery 
expectoration.  The  appetite  in  most  instances  remains  unim- 
paired, and  the  urine  clear.    The  bowels  are  generally  costive. 

The  following  are  the  morbid  changes  and  physical  signs 
induced  by  this  disease  : 

Mokbid  Changes. 

These  consist  of  dilatation,  attenuation,  and  rupture  of  the  air- 
cells  ;  atrophy,  rupture,  and  gradual  disappearance  of  their  septa ; 
coalescence  of  their  cavities,  forming  air-cells  and  bladders  varying 
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in  size  from  that  of  a  millet-seed  to  that  of  a  hen's  egg ;  compres- 
sion and  obliteration  of  the  capillary  blood-vessels;  consequent 
dryness  and  anaemia  of  the  emphysematous  tissue,  which  is  always 
pale  and  sometimes  quite  white.  Oil  sometimes  exists  in  the 
walls  of  the  air-cells ;  and  it  is  probable  that  fatty  degeneration 
and  consequent  loss  of  elasticity  of  the  lung-tissue  is  one  of  the 
conditions  which  favours  the  production  of  emphysema.*  The 
bronchial  tubes  are  usually  dilated  in  old-standing  cases;  their 
mucous  membrane  is  pale,  and  their  circular  muscular  fibres  are 
highly  developed.  If  emphysema  is  general,  the  lungs  do  not 
collapse  when  the  chest  is  opened,  but  instantly  protrude,  as  if  too 
big  for  their  bony  case.  Indeed,  their  volume  is  greatly  increased, 
and  leads  to  displacement  of  all  the  contiguous  organs.  They 
push  in  front  of  and  displace  the  heart ;  they  overlap  in  front  of 
the  chest  at  about  the  level  of  the  second  costal  cartilages,  and 
forcing  themselves  downwards,  depress  the  diaphragm  and  the 
liver  below  it ;  and  they  exert  so  much  outward  pressure  that 
their  surface  becomes  indented,  sometimes  deeply,  with  impres- 
sions of  the  ribs,  which  form  their  bony  prison.  They  are  of  a 
piebald  colour,  and  studded  with  irregular  groups  of  air-bladders, 
which,  though  not  very  visible  in  the  interior  of  the  lung,  form 
globular  projections  on  its  surface ;  they  are  dry,  pale,  or  even  white 
in  parts,  crepitate  feebly,  or  not  at  all  under  the  finger ;  do  not 
convey  a  feeling  of  elasticity,  but  feel  soft  and  yielding  like  a  down 
pillow.  Their  specific  gravity  is  low,  so  that  they  float  high  above 
the  surface  of  water  like  an  air-distended  bladder.  If  the  lung 
is  inflated  through  the  bronchi  the  spaces  between  these  emphyse- 
matous bullse  are  filled  up,  and  the  external  surface  is  rendered 
smooth  and  even,  showing  that  these  projections  result  simply  from 
the  loss  of  elasticity  in  the  tissue  of  the  diseased  parts,  and  the  con- 
sequent non-escape  of  the  air  during  the  natural  collapse  of  the 
lung.  When  emphysema  is  partial  only,  the  morbid  appearances 
correspond  in  character  though  not  in  degree  with  those  observed 
when  it  is  more  generally  diffused  over  the  chest,  and  the  amount 
of  displacement  of  the  thoracic  organs  is  in  strict  relation  to  the 
extent  and  seat  of  the  disease. 

*  See  a  paper  hy  Mr.  Rainey,  *  Med.-Chir.  Trans.,'  vol.  xxxi. 
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Physical  Signs. 

Inspection  usually  discovers  alterations  in  the  shape  and  move- 
ments of  the  chest.    The  chest-walls  are  abnormally  rounded  and 
prominent  on  the  diseased  side,  or  on  hoth  sides  if  both  lungs  are 
affected ;  or  the  bulging  may  be  confined  to  certain  parts  corre- 
sponding to  the  diseased  portions  of  the  lung  within.    The  infra- 
clavicular, mammary,  and  sternal  regions  are  the  parts  in  which 
bulging  is  most  commonly  observed,  but  the  whole  of  the  anterior 
surface  of  the  chest  is  sometimes  unusually  prominent,  and  its 
antero-posterior  diameter  is  much  increased.  The  clavicles  and  sca- 
pula; are  elevated,  and  the  former  are  often  ill-defined,  as  in  fat 
persons,  in  consequence  of  the  filling  up  of  the  supra- clavicular 
space  by  the  upward  pressure  of  the  emphysematous  lung.  The 
ribs  are  less  oblique  in  their  position  than  they  should  be,  the 
intercostal  spaces  are  wide,  and  sometimes  well  marked ;  but  in 
advanced  cases,  especially  in  old  persons  in  whom  the  intercostal 
muscles  become  weak  or  paralysed,  the  intercostal  depressions  are 
more  commonly  obliterated.    In  some  few  instances,  in  which  the 
general  symptoms  of  emphysema  are  well  marked  during  life,  the 
lung  is  atrophied  and  no  bulging  or  prominence  of  the  chest  occurs, 
either  general  or  local.    The  motion  of  the  chest-walls  is  remark- 
ably  small;   the  entire  thorax  is  dragged  upwards  with  the 
shoulders  as  one  piece,  but  the  expansion  movement  is  diminished 
or  almost  nil.    This  arises  from  the  fact  that,  in  consequence  of 
the  loss  of  elasticity  of  the  lung-tissue,  expiration  fails  to  empty  the 
chest,  and  there  is  little  room  therefore  for  the  introduction  of 
fresh  air,  and  consequently  little  dilatation  of  the  chest  during 
inspiration.    The  respiratory  efforts  are  laboured  and  powerful; 
the  intercostal  and  all  the  accessory  muscles  of  inspiration  are 
seen  in  full  activity,  but  the  breathing,  nevertheless,  is  chiefly 
abdominal,  and,  in  aggravated  cases,  the  lower  part  of  the  sternum 
and  the  cartilages  of  the  lower  ribs  may  even  sink  in  during 
inspiration. 

Palpation. — The  vocal  fremitus  varies  :  sometimes  it  is  normal ; 
more  commonly  it  either  exceeds  or  falls  short  of  the  average 
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standard  of  health.  Not  unfrequently  the  heart's  action  cannot 
be  felt  in  the  precordial  region,  and  sometimes  it  is  felt  much 
lower  than  natural,  even  in  the  epigastrium. 

Mensuration  shows  great  increase  in  the  peripheral  size  of  one 
or  both  sides,  and  a  remarkable  increase  in  the  antero-posterior 
diameter  of  the  chest. 

Percussion. — The  sound  is  morbidly  clear,  and  of  a  somewhat 
tympanitic  quality  :  the  area  over  which  it  is  heard  is  more  extended 
than  natural,  and  owing  to  the  very  slight  movement  of  the  lungs 
is  not  materially  affected  either  by  forced  inspiration  or  forced  ex- 
piration ;  the  precordial  region  often  emits  a  clear  resonance ; 
the  chest-walls  are  unusually  elastic  and  resilient  under  the  finger. 

Auscultation  proves  that  there  is  little  or  no  air  in  motion  in 
the  emphysematous  portions  of  the  lung,  for  the  inspiratory  sound 
is  either  short  and  weak,  or  else  altogether  absent,  whilst  the  ex- 
piratory sound,  if  not  inaudible,  is  weak  and  remarkably  prolonged 
— the  ratio  of  the  two  sounds  being  as  1  to  3  instead  of  as  3  to  1, 
in  consequence  of  the  diminished  elasticity  of  the  lung-tissue  and 
of  the  obstruction  offered  to  the  egress  of  the  air  by  bronchial 
spasm  and  by  mucus  in  the  air-passages.  Both  sounds  may  be 
jerking  and  interrupted,  and  are  often  marked  by  sibilant  or  sono- 
rous rhonchi,  or  by  bubbling  bronchitic  rales.  The  vocal  reson- 
ance varies  greatly.  Sometimes  it  is  diminished  or  altogether 
absent ;  at  others,  it  is  loud  and  of  a  bronchophonic  character. 
The  latter  I  believe  to  be  its  natural  condition  in  emphysema, 
and  its  diminution  or  absence  to  be  referable  to  obstruction  of  the 
air-passages  by  spasm  or  mucous  secretion.  The  heart's  sounds 
are  feeble  or  altogether  inaudible. 

Laennec  speaks  of  a  dry  crackling  as  a  result  of  sudden  inflation 
of  the  emphysematous  bullse ;  and  both  he  and  Dr.  Walshe  invest 
the  "prominent  air-distended  nodules"  with  the  power  of  producing 
"  a  dry,  grazing,  friction  sound."  I  have  never  been  able  to  satisfy 
myself  as  to  the  existence  of  either  of  these  phenomena  in  emphy- 
sema ;  and  even  if  their  occasional  existence  be  admitted,  I  should 
doubt  their  being  correctly  ascribed  to  the  causes  mentioned.  I 
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have  never  seen  or  known  of  an  instance  in  which  the  lnng-tissue, 
however  damaged  by  emphysema,  has  been  dry  enough  to  crackle 
on  expansion,  and  I  do  not  think  it  possible  that  the  smooth,  soft 
surface  of  the  attenuated  lung  could  give  rise  to  friction.  The 
crackling  I  should  attribute  to  the  bursting  of  bubbles  caused  by 
the  occasional  passage  of  air  through  viscid  tenacious  secretion  in 
the  air-passages— the  dryness  of  its  character  being  referable  to  the 
viscidity  and  tenacity  of  the  secretion— and  the  friction  sound, 
when  it  exists— as  it  rarely  does— to  attrition  of  the  two  surfaces 
of  the  pleural  membrane  roughened  by  inflammatory  products. 

Pneumothorax  is  the  only  disease  with  which  emphysema  can  be 
confounded.    In  both  forms  of  the  disease  the  affected  side  is 
rounded  and  prominent;  in  both,  resonance  on  percussion  in- 
dicates the  presence  of  air  in  immense  quantity  beneath  the  chest- 
walls;  and  in  both,  feebleness  or  absence  of  respiratory  sounds 
proves  that  the  air  is  either  in  very  slight  motion,  or  is  pent  up  in 
some  cavity  uninfluenced  by  the  act  of  respiration.    This  cavity 
may  be  the  pleura,  or  it  may  be  the  distended  bladder-like  pouch 
of  an  emphysematous  lung.   A  distinction,  however,  may  be  drawn 
without  much  difficulty.    Pure  pneumothorax  is  extremely  rare,  if 
indeed,  it  ever  exists;  and  when  accompanied,  as  it  is  almost 
invariably,  by  liquid  effusion,  its  characters  are  well  marked  and 
distinctive*  But  there  are  other  means  of  distinguishing  pneumo- 
thorax .  It  comes  on  suddenly,  instead  of  gradually  like  emphysema ; 
it  produces  more  urgent  symptoms  of  dyspnoea;  it  gives  rise  to 
greater  bulging  and  to  resonance  of  a  more  thoroughly  tympanitic 
character  than  the  ordinary  resonance  of  emphysema  ;  and  whereas 
emphysema,  when  existing  to  such  a  degree  as  to  simulate  pneumo- 
thorax, invariably  affects  both  sides  of  the  chest,  pneumothorax  is 
necessarily  confined  to  one  side,  as  it  would  prove  instantly  fatal  if 
it  were  to  occur  on  both  sides. 

It  is  stated  that  subpleural  emphysematous  air-bags  have  been 
known  to  give  way,  and  produce  an  attack  of  pneumothorax,  but 
1  have  never  chanced  to  meet  with  such  a  case. 

Emphysema  is  naturally  a  progressive  disease.  Accompanied  as 
it  is  by  compression  and  obliteration  of  the  capillary  blood-vessels, 

*  See  pp.  230-31  of  this  treatise. 
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and  consequently  by  oedema  and  atrophy  of  the  lung- tissue,  it 
follows  that  each  attack  of  bronchitis,  and  whatever  puts  a  strain 
upon  the  weakened  organ,  is  almost  certain  to  be  followed  by  some 
increase  of  the  local  mischief.  Repair  of  the  injured  part  is 
impossible,  for  its  nutrition  is  hopelessly  interfered  with  j  and  the 
utmost  that  can  be  expected  is  that,  by  carefully  avoiding  every 
act  of  straining,  violent  bodily  exercise,  and  all  other  acts  which 
are  calculated  to  make  an  unusual  demand  on  the  inflation  of  the 
lungs,  or  on  their  power  of  resistance  during  respiration,  we  may 
in  some  measure  prevent  the  rapid  increase  of  the  malady.  But, 
slowly  or  quickly,  it  assuredly  will  increase,  whatever  steps  may  be 
taken  to  prevent  it,  until  at  length,  as  the  function  of  the  lungs 
becomes  more  and  more  impaired,  the  act  of  stooping,  a  recumbent 
posture,  the  slightest  catarrh,  an  attack  of  dyspepsia  with  flatulent 
distension  of  the  abdomen,  or  anything  Avhich  even  temporarilv 
creates  the  slightest  interference  with  the  action  of  the  heart  and 
lungs,  will  suffice  to  induce  a  violent  paroxysm  of  difficult  breathing, 
with  palpitation,  and  general  distress. 

If,  then,  emphysema  be  irremediable,  what  can  be  done  to 
relieve  the  sufferings  of  our  patient  ?  Much  good  may  be  effected 
by  enforcing  a  mode  of  life  calculated  to  guard  against  the  various 
circumstances  which  aggravate  the  emphysema,  or  induce  attacks 
of  dyspnoea.  Anything  which  puts  the  patient  out  of  health  is 
necessarily  bad  for  him,  and  everything  is  beneficial  which  con- 
duces to  tranquillity  of  mind  and  body.  Regularity  of  habits, 
moderation  of  diet,  the  avoidance  of  cold,  entire  absence  from 
active  exertion  and  mental  excitement,  are  conditions  essential  to 
his  well-being  and  comfort,  and,  when  there  is  much  disposition  to 
catarrh,  accompanied  by  bronchial  spasm,  removal  to  a  warm 
climate  during  the  winter  months,  and  the  use  of  Jeffrey's  re- 
spirator whenever  the  external  temperature  is  low  and  the  air  keen, 
are  conditions  of  great  importance.  When  these  precautions  are 
steadily  observed,  life  may  be  prolonged  for  very  many  years  even 
in  aggravated  cases. 

But  active  medical  interference  is  necessary  in  many  cases  of 
emphysema.  This  disorder  is  apt  to  be  complicated  by  bronchitis, 
and  in  almost  every  instance  in  which  a  doctor's  advice  is  sought, 
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is  attended  by  bronchial  spasm,  and  bronchial  congestion,  with 
profuse  secretion  of  mucus.    The  removal  or  mitigation  of  these 
symptoms  is  of  the  last  importance  to  the  patient,  as  tending,  not 
only  to  promote  his  immediate  comfort,  but  to  prevent  the  further 
extension  of  the  disease.    The  means  to  be  employed  for  the 
purpose  must  necessarily  vary,  according  as  the  attack  is  charac- 
terised by  more  or  less  extensive  bronchitis  and  pulmonary 
congestion,  or  by  spasm  of  the  air-tabes.    It  is  unnecessary  to 
recapitulate  what  has  been  already  stated  respecting  the  treatment 
of  bronchial  inflammation,  whether  in  its  acute  or  chronic  stage, 
inasmuch  as  what  applies  to  cases  of  simple  bronchitis  holds  good 
equally  in  respect  to  bronchitis  complicated  by  emphysema.  The 
only  remarks  which  are  called  for  in  this  part  of  the  subject  are, 
that  extreme  caution  must  be  exercised  in  having  recourse  to 
depletory  measures,  and  that,  as  soon  as  the  more  active  symptoms 
have  subsided,  emetics,  especially  the  sulphate  of  zinc,  are  ex- 
tremely serviceable.    Further,  that  with  the  view  of  relieving  the 
passive  pulmonary  congestion  which  is  a  distinguishing  feature  of 
these  attacks,  repeated  dry  cupping  between  the  shoulders,  the 
frequent  employment  of  hot-water  leg-baths,  and  the  inhalation  of 
oxygen,  are  useful  expedients.    If  the  stomach  be  loaded  or  other- 
wise out  of  order,  or  if  there  be  flatulent  distension  of  the  abdomen, 
emetics,  followed  by  warm  carminative  medicine  and  a  gentle 
purge,  will  prove  of  the  greatest  service.    If,  again,  there  be  no 
evidence  of  stomach  derangement,  but  nevertheless  the  dyspnoea  be 
considerable,  the  wheezing  excessive,  and  expectoration  scanty,  it 
is  fair  to  conclude  that  the  symptoms  are  attributable  chiefly  to 
bronchial  spasm,  and  means  must  be  adopted  accordingly.  No- 
thing proves  more  useful  in  such  cases  than  a  full  dose  of  opium 
combined  with  half  a  drachm  or  a  drachm  of  sulphuric  tether  and 
twenty  drops  of  the  sethereal  tincture  of  lobelia.    Small  doses  of 
opium  frequently  repeated,  which  are  of  much  service  in  ordinary 
catarrh,  are  of  little  avail  to  an  emphysematous  patient,  whilst  a 
full  dose  given  as  above  directed  will  often  act  like  a  charm, 
subduing  the  cough  at  once,  and  speedily  removing  the  wheezing 
and  distress  of  breathing.    The  blueness  or  excessive  venous 
congestion  which  accompanies  a  paroxysm  of  asthma  resulting 
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from  emphysema  is  only  a  temporary  effect  of  spasm  of  the 
bronchi ;  whereas  when  it  occurs  as  a  result  of  bronchitis  un- 
connected with  emphysema  and  bronchial  spasm,  it  is  the  effect  of 
obstruction  caused  by  excessive  loading  of  the  air-passages  with 
muco-purulent  secretion.    Thus  it  is  that  in  the  one  case  lividity 
of  the  surface  is  not  a  bar  to  the  administration  of  opium — nay, 
rather  calls  for  the  employment  of  sedatives  and  antispasmodics — 
whilst  in  the  other,  as  before  stated,  it  contra-indicates  the  use  of 
sedatives,  which  have  the  effect  of  checking  expectoration  and  of 
so  increasing  the  loading  of  the  bronchi.    If  opium  fails  to  afford 
relief,  belladonna,  conium,  stramonium,  the  sethereal  tincture  of 
the  Cannabis  Indica,  and  hydrocyanic  acid  may  be  tried,  and  each 
in  turn  may  be  found  of  service.    Even  when  all  medicines  taken 
internally  fail  to  afford  relief,  belladonna,  camphor,  and  stramonium 
will  sometimes  act  beneficially  if  introduced  into  cigarettes  or  put 
into  a  pipe  and  smoked.    The  seed-pods  of  the  Datura  tatula 
smoked  in  this  manner  are  more  powerfully  antispasmodic  than 
even  the  pods  of  the  Datura  stramonium,  and  I  have  known  them 
afford  relief  after  stramonium  had  completely  failed.    The  inhala- 
tion of  aether  and  chloroform  occasionally  proves  serviceable,  as  do 
also  the  fumes  of  burning  bibulous  paper  which  has  been  steeped 
in  nitre.   The  inhalation  of  very  dilute  carbonic  acid  has  also  been 
reported  as  conducive  to  the  alleviation  of  bronchial  spasm.  On 
general  grounds  its  administration  is  contra-indicated,  and,  although 
its  immediate  action  may  be  sedative,  its  effect  can  scarcely  prove 
otherwise  than  noxious.    I  am  bound,  however,  to  add,  that  my 
objections  to  its  use  are  purely  theoretical,  for  I  have  never 
employed  it,  and  have  not  had  any  personal  experience  of  its 
inhalation. 

Interlobular  Emphysema. 

Interlobular  emphysema  is  the  name  given  by  Laennec  to  a 
form  of  disease  in  which  air  is  poured  out  from  a  ruptured  air- 
vesicle  into  the  cellular  tissue  which  exists  between  the  lobules  of 
the  lungs.    In  this  form  of  complaint  the  air  is  not  necessarily 
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confined  to  the  spot  where  it  was  first  effused,  but  may  pass  into 
the  cellular  tissue  of  the  mediastinum,  and  thence  into  the  cellular 
tissue  of  the  chest  and  neck.  The  disease  is  seldom  connected 
with  vesicular  emphysema,  and,  if  not  produced  by  a  puncture  of 
the  lung,  occasioned  by  a  broken  rib  or  some  similar  accident,  it 
usually  arises  from  rupture  of  one  or  more  air-cells  under  the 
influence  of  violent  straining  efforts,  as  during  childbirth,  in  defe- 
cation, in  coughing,  and  in  lifting  heavy  weights.  It  may  be 
recognised  during  life  by  the  suddenness  of  its  attack.  Some- 
thing is  felt  to  give  way  in  the  chest  during  the  act  of  straining ; 
shortness  of  breath  immediately  ensues,  and  may  be  followed  in  a 
short  time  by  an  emphysematous  condition  of  the  neck  or  chest. 
If  the  air  finds  its  way  into  the  subcutaneous  cellular  tissue,  it 
may  be  felt  and  heard  crackling  beneath  the  finger,  and  such  an 
occurrence,  coupled  with  the  history  of  dyspnoea  occurring  sud- 
denly after  an  act  of  violent  straining,  cannot  fail  to  lead  to  a 
recognition  of  the  disease.  The  idiopathic  disease  is  said  to  be 
more  common  in  childhood  than  in  adult  life,  but  under  all  cir- 
cumstances it  is  so  uncommon  that  I  am  not  able  from  personal 
observation  to  speak  confidently  as  to  its  treatment.  Theoreti- 
cally, however,  nothing  can  be  of  much  avail,  unless  the  air  has 
found  its  way  into  the  subcutaneous  cellular  tissue,  in  which  case 
a  few  punctures  will  allow  the  air  to  escape,  and  thus  will  lessen 
the  pressure  which  results  from  the  deeper-seated  emphysema. 
Therefore,  if  the  dyspnoea  be  excessive,  this  plan  ought  to  be 
adopted ;  but  if  otherwise,  it  is  better  not  to  interfere,  inasmuch 
as  the  mischief  tends  to  spontaneous  cure.  The  air  which  has 
escaped  is  gradually  reabsorbed,  and  the  difficulty  of  breathing 
ceases  coincidently  with  its  absorption. 

If  the  air  should  fail  to  pass  into  the  cellular  tissue  of  the  neck 
or  chest,  the  diagnosis  of  this  affection  is  by  no  means  easy,  for 
under  these  circumstances  it  is  almost  impossible  to  distinguish 
this  form  of  disease  from  ordinary  emphysema.  The  suddenness 
of  the  attack  forms  the  only  other  clue  to  the  nature  of  the 
mischief;  and  as  dyspnoea  may  occur  suddenly  from  a  variety  of 
causes,  this  cannot  be  depended  ou  as  a  means  of  diagnosis. 

In   this,  as  in  the  former  variety  of  emphysema,  Laennec 
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thought  that  a  "dry  crepitant  rhonchus  with  large  hubbies"  is 
to  be  heard,  and  that  the  subpleural  air-pouches  give  rise  to 
friction  sound ;  but  I  have  never  been  able  to  hear  those  sounds, 
and  it  is  almost  certain,  theoretically  at  least,  that  emphysema  in 
either  form  cannot  lead  to  their  production.  In  this  opinion  I 
am  confirmed  by  many  careful  observers  of  large  experience.  Sir 
Thomas  Watson  "doubts  exceedingly  whether"  this  large  dry 
crepitation  "  really  occurs  at  any  time,"  and  Dr.  Herbert  Davies 
does  not  hesitate  to  remark  that  Laennec's  statement  "is  not 
confirmed  by  later  observers."  Dr.  Walshe  indeed  states  it  as 
his  opinion  that  "it  is  quite  possible"  that  both  these  sounds  may 
be  produced  "if  the  surfaces  of  the  interlobular  spaces  become 
prominent  through  distension;"  but  inasmuch  as  his  statement 
implies  that  he  has  never  met  with  a  case  in  support  of  his  theo- 
retical "  possibility,"  his  opinion  cannot  be  allowed  much  weight 
in  opposition  to  so  much  extended  practical  observation  as  has 
been  brought  to  bear  on  the  subject  at  issue. 

Interlobular  emphysema  may  be  easily  recognised  after  death. 
Bubbles  of  air  of  various  size3  pervade  the  surface  of  the  lung, 
elevating  the  pulmonary  pleura,  and  producing  more  or  less  the 
appearance  of  foam.  These  bubbles,  instead  of  being  stationary 
as  are  the  bladder-like  projections  formed  by  the  dilated  air- 
cells  in  vesicular  emphysema,  can  be  moved  to  and  fro  through 
the  cellular  tissue  by  pressure  of  the  finger.  Further,  the  lobules 
of  the  lung  may  be  seen  mapped  out  and  sharply  defined  by  small 
bubbles  of  air  in  the  surrounding  cellular  tissue ;  and  sometimes, 
if  the  emphysema  be  extreme,  the  interlobular  cellular  tissue  is 
thoroughly  inflated,  and  the  divisions  between  the  lobules  are  of 
considerable  width.  Pneumothorax  is  said  to  have  been  produced 
by  the  giving  way  of  one  of  the  subpleural  air-pouches. 


Bronchitis  complicated  by  Plastic  Exudation  into  the  Bronchi. 

A  complication  which  is  sometimes  met  with  in  bronchitis,  and 
is  sufficiently  remarkable  to  merit  special  notice,  is  the  formation 
of  plastic  casts  of  the  bronchial  tubes.    Just  as  in  croup  a  plastic 


Bronchitis  with  Plastic  Casts  of  the  Bronchi.  353 

exudation  takes  place  into  the  larynx  and  extends  downwards 
towards  the  bronchi,  so  in .  this  form  of  disease  fibrinous  matter 
is  poured  out  into  the  smaller  air-tubes  and  their  ramifications, 
and  extends  upwards  towards  the  primary  divisions  of  the  bronchi. 
The  exudation  rarely  reaches  the  larger  bronchi,  and  never  im- 
plicates the  trachea  and  upper  air-passages.    Indeed,  the  disease 
bears  no  affinity  to  croup,  but  is  essentially  a  form  of  bronchial 
inflammation,  connected  probably  with  some  peculiar  diathesis 
which  leads  to  the  outpouring  of  concrete  albuminous  and  fibri- 
nous matter.    It  may  occur  in  either  sex  and  at  any  period  of 
life ;  and  although  most  frequent  in  delicate  persons  of  a  strumous 
or  a  consumptive  constitution,  it  has  been  known  to  arise  in 
persons  of  robust  frame  and  healthy  appearance,  born  of  healthy 
parents,  and  who,  neither  before  nor  subsequently  to  their  seizure, 
have  exhibited  any  symptom  of  tubercular  disease.    Whatever  its 
precise  cause,  this  form  of  disease  is  exceedingly  rare,  and  is  of 
interest  to  the  pathologist  as  well  as  to  the  practical  physician. 
Not  only  are  its  symptoms  of  great  severity  and  little  under 
control,  but  its  cause  and  true  nature  deserve  further  investiga- 
tion. 

The  patient,  possibly  a  healthy-looking  person,  is  attacked  with 
an  irritative,  hacking  cough,  which  is  not  accompanied  by  much 
expectoration.  After  a  period,  varying  from  half  an  hour  to 
several  days,  there  is  a  considerable  and  rather  sudden  accession 
of  difficulty  of  breathing,  sometimes  indeed  of  an  alarming  character, 
and  attended  by  a  distressing  sense  of  constriction  across  the  chest. 
The  cough  increases  in  severity,  small  fragments  of  white  fibri- 
nous matter  mixed  with  ordinary  bronchitic  expectoration  or  with 
blood-tinged  mucus  are  spit  up,  and  at  length,  during  a  violent 
paroxysm  of  cough,  one  or  more  white  fibrinous  casts  of  the 
bronchi  are  ejected,  and  the  cough  and  difficulty  of  breathing  in 
great  measure  pass  off.  The  disease  may  then  subside,  or  may  con- 
tinue for  weeks  or  even  months,  marked  from  time  to  time  by  severe 
accessions  of  cough  and  dyspnoea,  invariably  followed  and  ultimately 
relieved  by  the  expectoration  of  fibrinous  casts  of  the  air-tubes 
Indeed,  in  one  patient  who  came  under  my  care  at  St.  George's 
Hc-sp.tal,  and  the  particulars  of  whose  case  I  communicated  to  the 
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Pathological  Society,*  these  attacks  continued  for  several  months, 
aud  recurred  during  a  period  of  many  years.  The  general  health 
does  not  usually  suffer  much,  and  during  the  intervals  between  the 
attacks  the  patient's  breathing  may  be  unaffected.  Sometimes  even 
during  a  paroxysm  of  the  disorder  there  is  no  pain  at  the  chest, 
nor  is  there  necessarily  any  heat  of  skin,  or  coating  of  the  tongue, 
or  loading  of  the  urine,  and  the  pulse,  though  frequent,  may  be 
soft  or  even  weak.  But  the  symptoms  vary  as  much  in  kind  and 
degree  as  they  do  in  duration  j  for  whilst,  as  already  stated,  there 
may  be  almost  entire  absence  of  febrile  excitement  and  a  very 
slight  amount  of  mucous  expectoration,  there  may  be,  on  the 
contrary,  excessive  febrile  distress  and  profuse  muco-purulent 
bronchitic  secretion,  more  or  less  tinged  or  mixed  with  blood. 
The  secretion,  however,  is  rarely  tinged  with  blood,  unless  acute 
bronchitis  or  pneumonia  be  present ;  and  perhaps  the  symptoms  most 
generally  met  with  are  those  which  accompany  that  variety  of  chronic 
catarrh  which  is  attended  by  scanty  starch-like  expectoration. 

In  former  days  the  concrete  masses  which  are  expectorated  in 
these  cases  were  falsely  termed  bronchial  polypi,  and  are  described 
as  such  by  Dr.  Warren.f  They  vary  from  mere  fragments  to 
large  pieces  of  from  one  to  four  inches  in  length,  and  may  be 
either  tubular  or  solid.  Their  ejection  may  be  preceded  and  is 
often  accompanied  by  spitting  of  florid  blood.  Sometimes  the 
mucous  expectoration  is  merely  streaked  with  blood ;  at  others 
the  quantity  of  blood  is  considerable,  and  escapes  in  gushes ;  and 
this  has  led  to  the  supposition  that  only  the  former  variety  of 
casts  are  the  result  of  exudation,  and  that  the  latter  are  mere  de- 
colourised fibrinous  coagula,  resulting  from  ordinary  haemorrhage, 
and  moulded  in  the  smaller  air-passages.  J  But  I  am  not  inclined 
to  coincide  in  this  opinion.  Without  denying  the  possibility  of 
fibrinous  coagula  forming  in  the  bronchi  as  the  result  of  pulmonary 
haemorrhage,  it  is  undoubtedly  the  fact  that  such  an  occurrence  is 
rarely  observed  even  when  haemoptysis  is  very  profuse ;  and  inas- 
much as  when  these  plastic  casts  of  the  air-tubes  have  been  met 

*  '  Pathol.  Trans.,'  vol.  v,  p.  41. 
t  *  Med.  Trans.,'  vol.  i. 

I  See  a  paper  by  Mr.  North  in  '  Med.  Gazette,'  vol.  xxii. 


Bronchitis  with  Plastic  Casts  of  the  Bronchi.  355 

with  in  any  case,  they  have  been  so  usually  not  once  only,  as  if 
formed  by  accident,  but  repeatedly,  at  intervals  of  days  or  months 
or  even  years,  it  is  obvious  that  some  special  circumstances  ought 
to  be  adduced  in  order  to  afford  the  slightest  pretext  for  referring 
them  to  a  cause  which,  to  say  the  least,  very  commonly  exists 
without  giving  rise  to  them.    Moreover,  long- continued  observa- 
tion at  the  bedside  has  led  me  to  conclude  that  the  white  fibrinous 
casts  now  under  discussion  are  invariably  the  products  of  true 
exudation.    In  two  instances  I  have  met  with  them  without  any 
previous  or  coexistent  spitting  of  blood ;  and  in  the  remarkable  case 
which  I  reported  to  the  Pathological  Society,  and  which  I  have  since 
had  under  my  observation,  the  casts  were  sometimes  rejected  so 
soon  after  the  accession  of  cough  and  difficulty  of  breathing,  that 
it  is  morally  certain  they  would  have  exhibited  some  trace  of  the 
colouring  matter  of  the  blood  if  they  had  been  attributable  to 
bronchial  haemorrhage.    Nevertheless,  though  some  of  them  were 
solid  and  others  tubular,  and  though  in  several  instances  their 
expulsion  was  preceded  or  else  accompanied  by  more  or  less  haemop- 
tysis, yet  they  were  invariably  white,  without  a  trace  of  colouring 
matter.    Further,  I  would  remark  that,  however  solid  these  casts 
appeared  to  be,  they  were  always  found  on  examination  to  consist 
of  concentric  laminae,  evidently  deposited,  or  rather  exuded  at 
different  periods,  in  successive  layers;  and  if  placed  under  the 
microscope  they  were  seen  to  consist  of  amorphous  granular  matter, 
intermixed,  not  with  blood-globules,  but  with  mucus-corpuscles, 
compound  granular  cells,  oil-globules,  and  ovoid  cells  containing 
dark  colouring  matter  such  as  exist  in  ordinary  bronchial  mucus. 

In  most  of  these  cases  of  plastic  exudation  the  prognosis  is 
favourable.  In  two  of  the  instances  which  I  have  met  with 
complete  temporary  recovery  took  place ;  and  in  the  case  of  the 
widow  whose  bronchial  casts  I  brought  before  the  Pathological 
Society,  there  has  been  complete  temporary  recovery  after  each  of 
the  repeated  attacks  which  have  occurred  during  a  period  of  sixteen 
years.  This  patient  was  last  in  St.  George's  Hospital  in  1858, 
when  she  again  recovered  thoroughly,  after  paroxysms  of  cough 
and  difficulty  of  breathing,  which  for  some  weeks  threatened  her 
very  existence.    In  an  able  report  on  the  casts  which  I  exhibited  at 
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the  Pathological  Society,  Dr.  Peacock  has  given  an  analysis  of  thirty- 
four  cases,  of  which  he  has  collected  records ;  and  of  these  no  less 
than  twenty  are  said  to  have  recovered  their  health  entirely;  whilst  in 
the  ten  who  died,  it  appears,  on  investigation,  that  death  was  attri- 
hutable  cither  to  phthisis,  pneumonia,  low  fever,  or  profuse  haemo- 
ptysis. In  no  instance,  as  far. as  can  be  ascertained,  did  death  arise 
directly  from  the  presence  of  these  plastic  casts ;  on  the  contrary, 
there  appears  to  have  been  little  danger  to  life;  for  however  urgent 
the  cough  and  difficulty  of  breathing  prior  to  and  during  the  ex- 
pulsion of  the  concretions,  the  natural  efforts  sufficed  in  every 
instance  to  expel  them  ;  and  the  urgency  of  the  symptoms  passed 
off  as  soon  as  free  ingress  was  again  afforded  to  the  air. 

The  physical  signs  of  this  form  of  disease  are  peculiar.  The 
formation  of  fibrinous  concretions  tends  to  obstruct  the  bronchi, 
and  consequently  to  deprive  certain  portions  of  the  lung  of  air. 
The  natural  result  of  this  is  weakness,  or  entire  absence  of  breath- 
ing over  the  affected  portions  of  the  lungs.  The  percussion  note 
varies  in  its  degree  of  resonance  or  dulness,  according  as  more  or 
less  air  is  pent  up  in  the  superficial  portions  of  the  lung ;  but  if 
one  of  the  larger  air-tubes  becomes  implicated,  whilst  as  yet  the 
portions  of  lung  beyond  it,  and  supplied  by  it,  remain  unaffected, 
collapse  of  those  portions  may  take  place,  and  complete  dulness  on 
percussion  may  ensue.  This  might  lead  the  inexperienced  prac- 
titioner to  suspect  the  existence  of  pleurisy  or  pneumonia ;  but  the 
rapidity  of  the  disappearance  of  the  respiratory  sounds,  the  speedy 
occurrence  of  dulness  on  percussion,  the  absence  of  friction  sound, 
and  of  segophonic  resonance  of  the  voice,  combine,  with  the  non- 
occurrence of  acute  catching  pain  and  other  general  symptoms,  to 
distinguish  these  cases  from  pleurisy ;  whilst,  in  like  manner,  they 
may  be  distinguished  from  pneumonic  consolidation  by  the  rapidity 
of  their  occurrence,  by  the  absence  of  tubular  breathing,  and  by 
the  non-existence  of  those  general  symptoms  which  usually  mark 
the  inroad  of  inflammation  of  the  lungs.  The  ordinary  signs  of 
chronic  bronchial  inflammation  are  commonly  present  during  these 
attacks;  but  acute  bronchitis  or  pneumonia  may  supervene,  in 
which  case  the  physical  signs  will  of  course  undergo  a  corre- 
sponding change. 
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I  know  of  nothing  which  can  be  relied  upon  to  afford  decided 
relief  during  the  paroxysms  of  dyspnoea  which  precede  or  ac- 
company the  expulsion  of  these  plastic  casts  of  the  bronchi. 
Calomel  and  opium,  tartarized  antimony,  salines,  alkalies,  and 
blisters  have  been  fairly  tried  without  effect;  and  I  have  seen 
venesection  and  sedatives  employed  in  vain.  Lime-water  has  been 
said  to  possess  the  power  of  dissolving  these  plastic  exudations,  and 
as,  by  means  of  a  pulverising  apparatus,  we  can  now  introduce 
fluids  into  the  bronchi  by  inhalation,  it  may  perhaps  be  worth 
while  to  make  trial  of  it.  At  present  I  am  unable  from  personal 
observation  to  speak  as  to  its  effects  when  thus  employed,  but 
experiments  lead  me  to  doubt  its  efficacy.  Judging  from  the 
effect  produced  on  diphtheritic  exudation,  I  should  have  more  con- 
fidence in  the  use  of  a  solution  of  permanganate  of  potash. 

hen  the  more  active  symptoms  have  subsided,  our  aim  must 
be  to  prevent  the  recurrence  of  plastic  exudations;  but  un- 
fortunately our  means  are  very  inadequate  to  the  end  we  have  in 
view.  Though  I  have  had  the  opportunity  of  watching  one  of  these 
cases  for  many  months,  I  have  failed  to  satisfy  myself  that  any 
class  of  remedies  possesses  the  power  of  controlling  the  formation 
of  these  bronchial  casts.  The  only  medicine  which  appeared  to 
prove  serviceable  was  tartarized  antimony,  in  moderate  doses, 
persevered  in  for  a  period  of  several  weeks;  and  even  that,  on 
several  occasions,  proved  utterly  inoperative. 

But  although,  when  the  disease  has  once  arisen,  we  cannot 
arrest  its  progress,  I  am  convinced  that  we  may  do  much  to  shield 
our  patient  from  danger,  by  sustaining  the  general  health,  and 
warning  him  to  take  every  precaution  to  avoid  congestion  and  in- 
flammation of  the  bronchial  mucous  membrane.  Quinine,  iron, 
and  cod-liver  oil  should  be  given  whenever  his  strength  begins  to 
flag;  he  should  be  taught  to  shun  exposure  to  cold  and  damp,  to 
wear  one  of  Jeffrey's  respirators  whenever  he  is  likely  to  be  sub- 
jected to  variations  of  temperature,  and  on  the  slightest  symptom 
of  bronchitic  irritation  to  remain  indoors,  in  a  warm  atmosphere, 
inhaling  the  steam  of  boiling  water,  perseveringly,  for  hours.  By 
these  precautions  I  have  reason  to  believe,  that  in  one  of  the  in- 
stances which  have  come  under  my  observation,  an  attack  was 
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warded  off  on  several  occasions.  Any  bronchitic  or  pneumonic 
symptoms  must  be  treated  in  tbe  usual  manner,  witbout  reference 
to  the  plastic  nature  of  the  secretion  by  which  they  are  ac- 
companied. 

Epidemic  Bronchitis,  or  Influenza. 

The  forms  of  bronchitis  hitherto  described  are  referable  to 
endemic  influences,  and  derive  their  characters  less  from  any 
peculiarity  in  the  causes  by  which  they  are  excited,  than  from  the 
constitutional  condition  of  the  patient  at  the  time  of  the  attack, 
the  pre-existent  state  of  the  respiratory  organs,  or  the  physical 
changes  to  which  the  disease  accidentally  gives  rise.  It  is  other- 
wise, however,  in  regard  to  epidemic  catarrh  or  influenza.  Its  oc- 
casional prevalence  in  summer  as  well  as  in  winter,  and  the  facts 
that  it  occurs  at  long  intervals  in  an  epidemic  form,  pursues  an 
erratic  course,  always  spreading  from  east  to  west,  but  not  neces- 
sarily affecting  contiguous  places  at  the  same  time  j*  that  it  dis- 
appears from  the  different  localities  within  or  about  the  same  period 
—from  four  to  six  weeks— and  that  it  produces  fever,  more  or  less 
severe,  with  disturbance  of  the  nervous  centres  and  great  general 
prostration— all  point  to  some  specific  poison  as  its  proximate  or 
essential  cause.  Indeed,  the  peculiarities  by  which  its  progress  is 
marked  are  obviously  attributable  to  the  nature  of  its  exciting 
cause,  and  there  are  few  circumstances  within  the  range  of  our 
profession  which,  in  a  practical  point  of  view,  require  more  careful 
consideration. 

The  symptoms  of  influenza  differ  considerably  in  their  character 
in  different  cases.  In  some  persons  catarrh  is  the  prominent 
symptom  ;  in  others  fever  exists,  almost  unaccompanied  by  catarrh 
whilst  in  the  aged  and  weakly  it  sometimes  happens  that  reaction 
does  not  ensue  after  the  preliminary  shivering,  and  the  patient 
dies  in  a  few  hours  in  a  state  of  collapse,  without  the  supervention 
of  any  of  the  ordinary  symptoms  of  the  disease. 

*  Those  who  desire  to  mahe  themselves  acquainted  with  the 
nnd  especially  with  the  course  which  the  various  epidemics  have  pursued,  Will  do  veil 
Z  .Sfft  Henry  Holland's  'Medical  Notes  and  Reflections/ and  Dr.  Rohert 
Williams'  admirable  work  on  '  Morhid  Poisons.' 
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An   ordinary   attack,   however,   greatly  resembles  common 
catarrh,  and  differs  from  it  chiefly  in  the  suddenness  of  its  inva- 
sion, the  rapid  development  of  its  symptoms,  and  the  degree  of 
depression  by  which  it  is  accompanied.    It  is  ushered  in  by  chilli- 
ness, seldom  amounting  to  actual  shivering,  with  aching  pain  and 
soreness  of  the  limbs,  headache,  and  muscular  and  nervous  prostra- 
tion.   In  some  instances  sore  throat  is  a  prominent  symptom, 
almost  from  the  very  outset  of  the  attack  j  in  others  a  running  at 
the  nose  and  eyes  is  most  strongly  marked ;  whilst,  in  a  third  class 
of  cases,  disturbance  of  the  alimentary  canal,  with  loss  of  appetite, 
vitiated  taste,  nausea,  or  even  vomiting,  may  prove  to  be  the  earlier 
and  more  troublesome  symptoms.    There  is  extreme  uneasiness, 
general  restlessness,  and  nervous  prostration.    Usually  the  skin  is 
warm  and  moist,  though,  sometimes,  towards  evening,  rather  hot 
and  dry ;  the  face  at  one  time  is  pale,  at  another  flushed  j  the  eyes 
are  streaming;  there  is  tenderness  of  the  scalp,  and  aching  of  the 
iaw-bones;  the  alae  of  the  nose  are  red,  and  excoriated  by  acrid 
discharge  from  the  nostrils;  and  the  voice  is  altered,  as  in  common 
"  cold."   At  the  same  time  the  patient  complains  of  intense  frontal 
headache,  of  more  or  less  nausea  and  loss  of  taste,  of  soreness  and 
discomfort  at  the  epigastrium,  and  of  constriction  and  rawness 
across  the  chest,  with  frequent  hard,  tearing  cough.    If  his  throat 
be  examined,  it  will  be  found  to  be  of  a  dusky  red  colour,  but  not 
ulcerated,  and  seldom  much  swollen ;  the  pulse  is  always  weak,  and 
usually,  but  not  always,  frequent ;  the  tongue  is  moist,  and  coated 
with  a  white  or  a  vellowish- white  fur ;  the  bowels  are  either 
costive,  or  else  disturbed  and  relaxed ;  and  the  urine  in  most  cases 
is  clear  and  acid.    Notwithstanding  the  pain  and  soreness  at  the 
chest,  and  the  frequency  and  severity  of  the  cough,  it  often 
happens  that  the  physical  signs  of  pulmonary  mischief  are  not  of 
a  well-marked  character.    Sometimes,  indeed,  little  more  can  be 
discovered  than  indistinctness  of  the  respiration,  with  some  pro- 
longation of  the  expiratory  sound ;  but,  commonly,  the  signs  of 
ordinary  bronchitis  are  present,  and  sonorous  and  sibilant  rhonchi 
are  audible  in  all  parts  of  the   chest.     In  some  cases  pneu- 
monia occurs  between  the  third  and  sixth  days  of  the  attack, 
and,  in   others,  pleurisy  is  set  up.     Seldom,  however,  is  the 
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inflammatory  mischief  of  a  sthenic  character.  If  the  lung-tissue 
is  affected,  there  is  seldom  or  never  any  rusty-coloured  expectora- 
tion, and  whether  pneumonia  or  pleurisy  be  present  it  is  rarely 
attended  by  pain  in  the  side,  or,  at  least,  by  any  urgent  dyspnoea,  or 
by  the  characteristic  pulse  of  inflammation.  Indeed,  the  mischief 
occurs  in  a  latent  form,  and,  if  not  discovered  by  a  careful  physical 
examination  of  the  chest,  will  run  on  unheeded,  until,  at  length, 
blueness  of  the  face  and  lips,  with  clammy  perspirations  and  cold- 
ness of  the  surface,  will  indicate  extensive  pulmonary  obstruction 
and  failure  of  the  powers  of  life. 

In  all  cases  of  influenza  muscular  prostration  and  dejection  of 
spirits  are  prominent  features  of  the  attack,  and  are  infinitely 
greater  than  would  have  been  expected  fron  the  local  symptoms  of 
the  disease.  The  patients,  if  at  all  advanced  in  life,  and  not  very 
vigorous,  are  often  obliged  to  be  supported  while  being  subjected  to 
a  stethoscopic  examination,  and  may  even  faint  if  kept  long  in  an 
erect  posture.  Even  the  younger  and  more  robust  feel  utterly 
exhausted,  and  incapable  of  bodily  or  mental  exertion. 

The  various  epidenics  of  the  disease  have  differed  somewhat  in 
the  character  of  the  symptoms  produced.  That  of  1782  was 
marked  by  the  extreme  severity  of  the  frontal  headache  and  pain 
in  the  temples,  by  the  amount  of  fever  which  accompanied  it,  and 
by  the  frequency  of  delirium.  "The  nights  were  passed  in 
disturbed  and  unrefreshing  sleep,  frequently  with  delirium,  which 
in  general  did  not  continue  long.  In  some  cases,  however,  it 
appears  to  have  been  the  most  alarming  symptom  of  the  disorder."* 
In  the  epidemic  of  1837  there  was  seldom  any  delirium,  but  there 
was  a  great  tendency  to  pneumonia  of  an  extremely  asthenic  type; 
so  that  Sir  Henry  Holland  described  it  as  "  scarcely  maintaining 
true  inflammation,  yet  simulating  the  character  of  it."  So  again, 
in  some  instances,  the  chief  strain  has  been  on  the  digestive 
organs ;  and  excessive  nausea,  with  frequent  vomiting,  tenderness 
at  the  epigastrium,  and  diarrhoea,  have  been  the  more  prominent 
symptoms. 

The  attack  usually  lasts  from  four  to  ten  days,  and  terminates 
in  profuse  sweating  or  diarrhoea,  followed  in  favourable  cases  by 

*  '  Med.  Trans./  vol.  iii,  p.  69. 
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gradual  subsidence  of  all  the  symptoms.  But  not  un frequently  we 
find  in  its  wake  an  abiding  languor  and  debility,  with  cough  and 
chronic  bronchial  irritation.  So  often  does  this  occur,  that  it  has 
become  a  matter  of  common  remark  that  influenza  is  apt  to  lay  the 
seeds  of  consnmption.  Nor  are  facts  inconsistent  with  this 
common  observation ;  for,  although  doubtless  in  many  instances 
the  epidemic  disorder  has  done  little  more  than  favour  the  deve- 
lopment of  already  existing  tubercular  mischief,  yet  it  cannot  be 
doubted  that  many  strong  and  healthy  persons  have  justly  referred 
their  ill  health  and  consequent  tubercular  disease  to  the  entire 
derangement  of  system  and  great  vital  prostration  resulting  from 
an  attack  of  influenza. 

To  the  aged  and  weakly  influenza  proves  a  very  fatal  disease, 
whilst  amongst  children  and  persons  under  forty  years  of  age  it 
rarely  gives  rise  to  fatal  consequences,  unless  the  patient  is  weakly 
and  out  of  health  at  the  time  of  the  attack,  or  is  reduced  or 
weakened  by  injudicious  treatment.  But  putting  these  considera- 
tions aside,  and  looking  merely  at  the  actual  results,  it  cannot  be 
doubted  that  influenza  is  one  of  the  most  fatal  scourges ;  in  proof 
of  which  it  need  only  be  stated,  that  the  French  bills  of  mortality 
for  1837  prove  that  no  less  than  4800  persons  succumbed  to  the 
complaint  during  the  two  months  ending  the  7th  of  March;  and 
that,  in  the  epidemic  of  1557,  2000  persons  are  said  to  have 
died  of  it  in  a  small  town  near  Madrid,  during  the  month  of 
September. 

In  all  epidemic  disorders  it  has  been  proved  beyond  dispute 
that  active  treatment  is  seldom  of  much  avail,  and  is  often 
decidedly  injurious.  The  same  holds  good  in  respect  to  influenza. 
In  the  milder  cases  it  is  seldom  necessary  to  do  more  than  confine 
the  patient  to  the  house,  prescribe  the  free  use  of  tepid  diluents 
and  entire  abstinence  from  animal  food  and  fermented  liquors, 
employ  a  gentle  purgative  to  unload  the  bowels,  and  a  saline 
draught  to  promote  the  action  of  the  skin  and  kidneys,  and,  if 
necessary,  apply  a  mustard  poultice  or  some  stimulating  liniment 
to  the  chest  with  the  view  of  producing  counter-irritation  and  re- 
lieving the  cough.  Even  in  the  most  severe  examples  of  the  dis- 
order it  is  seldom  judicious  to  have  recourse  to  active  or  depressing 
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treatment ;  for  whatever  measures  arc  adopted,  the  disease  M  ill 
usually  run  on  unchecked  in  its  course.*  Therefore,  as  we  can- 
not arrest  the  disease,  our  object  should  be  to  prevent  the  occur- 
rence of  any  untoward  symptoms  rather  than  to  waste  time  in  vain 
attempts  to  subdue  it  or  cut  it  short.  So  long  as  the  symptoms 
are  confined  to  headache,  pains  in  the  limbs,  slight  sore  throat, 
hoarseness,  and  cough,  the  simple  measures  above  recommended 
will  usually  accomplish  all  that  can  be  done  for  our  patient's 
relief.  But  should  severe  sore  throat  occur,  should  the  bronchitis 
prove  unusually  troublesome,  or  should  pleurisy  or  inflammation 
of  the  lungs  supervene,  more  active  medical  interference  will  be 
necessary  in  order  to  obviate  serious  mischief.  And  here  it  be- 
comes necessary  that  sound  discrimination  should  be  exercised, 
and  that  a  lesson  should  be  learned  from  past  observation.  The 
supervention  of  pneumonia  or  pleurisy  in  these  cases  is  sometimes 
accompanied  by  so  much  fever  and  vascular  excitement  as  to  sug- 
gest the  propriety  of  free  bloodletting.  But  experience  has  shown 
that  these  symptoms  of  excitement  are  speedily  followed  by  great 
depression  even  in  the  younger  and  more  robust,  and  that 
bleeding  proves  extremely  dangerous,  if  not  a  fatal  measure, 
"  Experientia  enim  hoc  comprobavit,  omnes  fere  mortuos  esse, 
quibus  vena  aperiebatur/'f  Even  local  bleeding  by  cupping  or 
leeches  is  always  a  doubtful  expedient.  Seldom  indeed,  as  far  as 
my  experience  has  gone,  is  bloodletting  admissible  in  these  cases. 
It  is  clearly  inadmissible  in  the  weakly  and  the  aged ;  and  I 
believe  that  even  in  the  younger  and  more  vigorous  it  is  not  needed 
for  the  relief  of  the  symptoms.  Assuredly  it  lowers  the  vital 
powers,  and  according  to  my  observation  it  fails  in  reHeving  the 
inflammatory  symptoms  ;  whereas  I  have  repeatedly  traced  the 
gradual  disappearance  of  the  signs  of  consolidation  under  the  use 
of  dry  cupping,  blistering,  and  turpentine  fomentations,  aided  by 
internal  remedies.  Indeed,  I  am  satisfied  that  by  these  means  we 
may  accomplish  all  that  can  be  effected  with  safety  to  the  patient. 

*  In  this  I  am  confirmed  by  many  authors.  See  Williams  '  On  Morbid  Poisons,' 
vol.  ii,  p.  683. 

t  This  is  a  statement  of  Linnertus  respecting  the  epidemic  of  1580;  vide  'Cyclo- 
paedia of  Practical  Medicine.' 
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Nevertheless,  some  practitioners,  as  Dr.  Robert  Williams*  report, 
that  "  in  general  when  the  patient  was  young  and  the  affection  of  the 
lungs  limited  to  bronchitis,  the  substance  being  as  yet  unaffected, 
leeches  to  the  chest,  or  cupping  to  a  moderate  amount,  as  ten  or 
twelve  ounces,  were  borne  extremely  well,  and  the  symptoms  were 
relieved."  I  am  constrained,  therefore,  to  admit  that  cases  may 
occur,  in  which  bloodletting,  if  judiciously  employed,  may  prove 
of  service;  but  at  the  same  time  I  feel  bound  to  caution  the 
student  and  young  practitioner  who  has  not  had  much  experience 
in  these  cases  to  exercise  the  greatest  caution  in  the  abstraction  of 
blood.  I  have  known  rapid  sinking  follow  bloodletting  to  the 
amount  of  ten  ounces ;  and  Dr.  Walshe  reports  having  seen  "  suc- 
cessive fainting  fits  "  follow  the  application  of  a  dozen  leeches,  in 
"  a  previously  robust  and  healthy  person." 

Tartarized  antimony  and  calomel,  which  are  strikingly  beneficial 
in  sthenic  pneumonia,  are  of  questionable  utility  in  influenza. 
The  former  is  said  to  have  proved  successful  in  the  hands  of  M. 
Hortloup,  at  the  Hotel-Dieu,  and  Dr.  T.  Davies  and  others  have 
spoken  highly  of  the  latter ;  but  I  have  seldom  seen  any  marked 
improvement  follow  their  administration,  and  in  many  instances 
a  contrary  effect  has  been  observed.  The  patient's  strength  has 
failed  rapidly  under  their  influence,  without  any  corresponding 
amelioration  in  the  chest  symptoms. 

In  short,  the  remedies  on  which  alone  I  place  much  reliance  in 
the  acute  stage  of  this  complaint  are  tepid  diluents  freely 
employed,  saline  diaphoretic  medicines,  ipecacuanha  and  gentle 
purgatives,  assisted  if  necessary  by  opiates,  hyoscyamus,  or  other 
sedatives,  and  by  dry  cupping,  blistering,  and  turpentine  fomen- 
tations. If  the  patient  exhibits  the  slightest  symptoms  of  depres- 
sion, quinine  or  bark,  with  sesquicarbonate  of  ammonia,  should  be 
given  from  the  first,  and  wine  or  brandy  allowed  in  moderate 
quantity;  and  if  there  be  any  difficulty  of  expectoration,  the 
tincture  of  senega  or  some  other  stimulating  expectorant  should  be 
added.  In  all  cases,  quinine  should  be  substituted  for  the 
saline  as  soon  as  the  first  fury  of  the  attack  is  past,  and  should  be 


*  Loc.  cit.,  p.  G82. 
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combined  with  squills  and  nitric  aether  or  spirits  of  chloroform. 
During  convalesence  the  salts  of  iron  maybe  used  advantageously. 

In  mild  cases,  the  patient  may  be  allowed  white  fish,  light  pud- 
dings, and  strong  beef  tea  throughout  the  attack  j  but  in  the  severer 
forms  of  the  disease,  when  the  digestive  organs  are  disturbed,  the 
diet  should  be  restricted,  in  the  first  instance,  to  beef-tea,  broth, 
gruel,  or  barley  water. 

In  all  cases,  whether  slight  in  character  or  severe,  much  care 
should  be  taken  during  convalesence.  Tonics  should  be  adminis- 
tered suited  to  the  constitutional  peculiarities  of  the  individual  j  and 
if  the  slightest  cough  remains,  cod-liver  oil  will  often  prove  useful. 
But  other  means  than  mere  internal  remedies  should  be  resorted  to 
if  the  patient  does  not  speedily  recover.  Change  of  air,  under  these 
circumstances,  is  imperative,  and  if  not  delayed  too  long,  will 
seldom  fail  to  effect  our  object;  but  if  our  warning  be  disregarded, 
and  no  efficient  means  are  taken  to  get  rid  of  the  langour,  lowness 
of  spirits,  want  of  sound  refreshing  sleep,  and  cough,  slight  though 
it  may  be,  which  often  follow  this  disorder,  permanent  ill  health 
will  ensue,  and  pulmonary  consumption  will  probably  terminate 
the  patient's  existence. 


Bronchitis,  associated  with  "Hay  Fever,"  or  "  Hay  Asthma." 

There  is  yet  another  variety  of  catarrh  which  has  been  supposed 
to  be  connected  with  emanations  from  the  Anthoxanthum  odoraivm,, 
or  sweet-scented  vernal  grass,  and  hence  has  been  termed  hay 
asthma,  or  hay  fever.  Its  symptoms  are  peculiar,  and  resemble 
those  produced  in  some  persons  by  the  powder  of  ipecacuanha,  and 
sundry  other  substances.  They  resemble  in  some  measure  the 
symptoms  which  would  be  produced  by  a  combination  of  catarrh  and 
asthma.  The  patient  is  seized  with  pain  in  the  head,  especially  over 
the  frontal  sinuses,  itching  at  the  eyes  and  nose,  with  copious 
watery  defluxion  from  the  nostrils,  frequent  paroxysmal  sneezing, 
pricking  sensations  in  the  throat,  excessive  irritation  of  the  air- 
passages,  with  cough,  usually  dry,  but  sometimes  accompanied  by 
thm,  watery  mucous  expectoration,  soreness,  oppression,  and  tight- 
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ness  of  the  chest,  shortness  of  breath,  and  difficulty  of  breathing. 
Few  persons  are  susceptible  of  the  disease  j  but  those  who  have 
once  experienced  an  attack,  are  apt  to  suffer  from  it  year  after 
year,  in  May  or  June,  when  the  grass  is  ripe,  and  haymaking  is 
goiug  on;  nay,  more,  they  will  often  experience  an  attack  if 
brought  into  contact  with  the  dust  of  dry  hay  at  other  times  of  the 
year.  This,  in  short,  constitutes  a  peculiarity  of  the  disease,  and 
together  with  the  suddenness  of  its  invasion,  and  the  rapid  deve- 
lopment of  its  symptoms,  serves  to  excite  a  suspicion  of  its  true 
character. 

As  might  be  expected,  from  the  nature  of  the  exciting  cause,  the 
duration  of  the  hay  asthma  does  not  usually  exceed  a  month  or  six 
weeks.  Sometimes,  indeed,  on  removal  from  the  source  of  irritation 
the  symptoms  subside  in  a  few  hours.   Nevertheless,  the  complaint 
is  so  troublesome  and  distressing,  that  sufferers  will  have  recourse 
to  any  expedient  which  seems  to  offer  a  prospect  of  relief.  The 
most  effectual  remedy  is  avoidance  of  the  source  of  irritation,  as  by 
taking  a  sea  voyage,  or  by  removal  to  the  sea-side,  out  of  reach  of 
the  smell  of  hay.    This  is  the  course  very  commonly  adopted  by 
those  whose  time  is  at  their  own  disposal ;  but  it  is  not  in  the 
power  of  every  one  to  leave  home ;  and  to  such  persons  it  becomes 
necessary  to  administer  medicines  which  shall  enable  the  system  to 
resist  the  influence  of  the  matter  which  is  irritating  it.    For  this 
purpose,  many  remedies   have  been   proposed.     Mr.  Gordon* 
reports  two  cases  effectually  cured  by  quinine  and  sulphate  of  iron, 
aided  by  the  use  of  the  shower-bath ;  Dr.  Elliotson  has  seen  relief 
from  the  inhalation  of  an  atmosphere  more  or  less  charged  with 
chlorine ;  Dr.  Gream  has  spoken  highly  of  the  efficacy  of  nux 
vomica;    Sir  Thomas  Watson  has  recommended   arsenic;  Dr. 
"VValshe,  the  use  of  creasote  inhalations  ■  but  these  and  all  other 
remedies  which  have  proved  of  service  in  certain  instances,  have 
utterly  failed  in  others,  and  we  are  yet  in  want  of  a  trustworthy 
remedy  for  this  disease.    In  two  well-marked  instances  which 
came  under  my  own  observation,  all  the  remedies  already  named 
had  been  employed  in  vain,  and  I  was  fortunate  enough  to  alleviate 
my  patient's  sufferings  by  means  of  sulphate  of  zinc  administered 

*  'Med.  Gazette'  for  1829,  vol.  iv. 
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internally  in  gradually  increasing  doses,  whilst  zinc  lotion  was 
applied  to  the  eyes,  and  a  lotion  composed  of  eight  grains  of 
sulphate  of  zinc  and  an  ounce  of  glycerine  to  the  lining  memhrane 
of  the  nostrils.  Still  more  recently  I  have  subdued  the  symptoms 
by  the  internal  administration  of  five-grain  doses  of  quinine,  and 
by  causing  the  patient  to  inhale  atomized  water  holding  zinc  in 
solution;  and  one  lady  in  whom  zinc  proved  of  no  avail  was 
benefited  by  the  use  of  arsenic  given  internally,  and  inhaled  in 
the  same  manner.  In  both  these  instances  relief  was  obtained  so 
speedily  and  effectually,  that  I  am  warranted  in  recommending  a 
further  trial  of  this  method  of  treatment. 


Spasmodic  Asthma. 

Spasmodic  asthma  is  an  affection  dependent  on  spasmodic  con- 
traction of  the  bronchi,  which  gives  rise  to  difficulty  of  breathing  of 
a  paroxysmal  character.    It  has  been  termed  indifferently  asthma, 
spasmodic  asthma,  and  bronchial  asthma;  but  the  term  "spasmodic 
asthma "  should  alone  be  applied  to  the  disease  under  considera- 
tion, inasmuch  as  there  is  a  form  of  bronchial  asthma,  to  which 
allusion  will  be  presently  made,  in  which  there  are  strong  reasons 
for  doubting  whether  the   symptoms  are   not  attributable  to 
paralysis  rather  than  to  spasm  of  the  bronchial  muscles.  In 
spasmodic  asthma  the  difficulty  of  breathing,  which  is  accompanied 
by  loud  wheezing,  may  come  on  either  suddenly  or  slowly,  at  any 
period  of  the  day  or  night.    Very  commonly  it  commences  during 
sleep,  and  after  lasting  for  some  hours,  is  terminated  by  expectora- 
tion.   In  this  case  it  has  been  termed  "humid"  asthma;  whereas, 
when  the  fit  is  brought  to  an  end  without  expectoration,  the  case 
is  said  to  be  one  of  "dry"  asthma.    In  either  case  the  phenomena 
which  constitute  a  fit  of  the  disease  are  much  as  follow: — The 
patient  probably  wakes  soon  after  midnight  with  a  sense  of  tight- 
ness or  constriction  across  the  chest.    The  inability  which  he  feels 
to  expand  the  chest  while  he  remains  in  a  recumbent  posture 
induces  him  to  start  up  at  once  in  bed ;  and  a  common  posture  for 
him  to  assume  is  that  of  leaning  forward,  with  his  elbows  on  his 
knees,  and  his  head  supported  by  his  hands.    In  this  position  he 
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will  sometimes  remain  for  hours,  gasping  for  breath,  his  counte- 
nance meanwhile  being  anxious  and  distressed,  the  face  red  and 
cougested,  or  else  pale  and  rather  livid  j  the  eyes  prominent  and 
stariug,  the  skin  covered  with  a  clammy  perspiration,  the  ex- 
tremities cold ;  the  pulse  small,  feeble,  and  sometimes  irregular. 
He  coughs  with  difficulty,  so  " short"  is  his  breath,  and  so  feeble  ' 
his  efforts ;  and  if  he  attempts  to  speak,  he  can  only  articulate 
a  few  words  at  a  time.  The  bowels  are  often  relaxed,  and  act 
hurriedly,  yet  imperfectly,  as  if  under  the  influence  of  spasmodic 
action ;  and  the  urine,  which,  at  the  commencement  of  a  paroxysm, 
is  copious,  pale,  and  watery,  becomes  scanty  and  high  coloured 
towards  its  close.  If  he  finds  relief  in  the  posture  above  described, 
the  patient  will  maintain  it  until  the  breathing  becomes  less 
laboured,  and  the  paroxysm  begins  to  pass  off ;  but  if  he  fails  to  do 
so,  and  experiences,  as  he  often  does,  a  desire  for  fresh  air,  he  will 
open  the  door  of  his  room,  or  throw  open  his  window,  and  remain 
at  it  for  hours,  even  in  cold  weather.  When,  at  length,  the  fit 
begins  to  siibside,  he  is  much  exhausted  by  the  fatigue  he  has 
undergone,  and  generally  falls  asleep. 

But  his  troubles  do  not  cease  with  the  termination  of  the 
paroxysm.    The  repose  which  follows  is  but  a  brief  and  imperfect 
respite  from  suffering.    Though  he  may  consider  himself  quite 
well  during  the  intervals  between  the  paroxysms,  he  is  short- 
breathed,  and  unequal  to  active  exertion ;  he  is  incapable  of  main- 
taining a  continued  conversation,  and  pants  and  wheezes,  if  he 
attempts  to  stoop  or  to  run  up  stairs.    Nay,  more,  he  is  in  constant 
dread  of  a  fresh  attack ;  for  experience  has  taught  him  that,  day 
after  day,  or  for  many  nights  in  succession,  the  asthma  will  return- 
with  undiminished  violence,  and  that  when  at  length  it  ceases  to 
recur,  it  will  leave  him  weak  and  thoroughly  exhausted. 

It  has  been  already  stated  that  asthma  is  a  spasmodic  disease. 
It  may  be  stated  further,  that  it  is  an  hereditary  complaint ;  in 
other  words,  that  the  tendency  to  it  may  be  transmitted  from 
parent  to  child,  through  several  successive  generations.  Like  all 
hereditary  disorders,  it  may  occur  at  any  period  of  life,  and 
instances  are  not  wanting  of  its  existence  in  infancy  and  early 
youth.    One  of  the  most  frightful  examples  of  it  I  ever  met  with 
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was  in  the  person  of  a  boy  thirteen  years  of  age.  Indeed,  it  often 
dates  its  origin  from  the  diseases  of  childhood,  from  the  straining 
efforts  incident  to  whooping  cough,  and  the  severe  bronchitis 
which  accompanies  measles.  Nevertheless,  the  most  common 
period  for  its  full  development  is  between  the  ages  of  twenty-five 
and  fifty-five  j  and  it  occurs  more  commonly  in  men  than  in 
women. 

Valentin  found  that  contraction  of  the  rings  of  the  trachea  is 
induced  by  irritation  of  the  par  vagum  ;  and  there  cannot  be  a 
doubt  that  the  spasm  of  the  bronchi,  on  which  asthma  depends,  La 
excited  by  irritation  of  the  filaments  of  that  nerve  connected  with 
the  lining  membrane  of  the  air-tubes.  Further,  it  cannot  be 
doubted,  that  the  tendency  to  spasm,  or,  in  other  words,  to  be 
affected  by  certain  causes  of  irritation,  depends  upon  a  constitu- 
tional peculiarity — an  obscure  and  ill-defined  condition  of  the 
nervous  system — and  that  according  as  this  peculiarity  varies,  so 
do  the  causes  differ  which  lead  to  the  production  of  asthmatic 
symptoms.  Most  asthmatic  persons  are  affected  by  certain  states 
of  the  atmosphere,  not  necessarily  connected  with  its  dryness  or 
humidity,  nor  yet  with  its  precise  temperature,  but  probably 
having  some  relation  to  its  electrical  condition,  or  to  the  presence 
or  absence  of  ozone,  or  of  other  matters,  some  not  improbably  of 
vegetable  origin,  which  have  hitherto  escaped  detection.  One  class 
of  asthmatic  persons  can  breathe  freely  in  a  close,  damp  valley ; 
another  on  the  summit  of  a  hill.  To  one  the  fresh  air  of  the  country 
is  unbearable ;  to  another,  the  smoky  asmosphere  of  a  town.  Nay 
more,  so  subtle  and  incomprehensible  are  the  disturbing  influences 
which  give  rise  to  the  disease,  that  mid-London  air  is  sometimes 
the  most  congenial  atmosphere,  and  mere  removal  from  one 
house  to  another,  or  to  a  neighbouring  street  in  the  same  town, 
has  been  known  to  put  an  end  to  a  patient's  sufferings.  Many 
persons  are  influenced  by  circumstances  which  interfere  with 
the  action  of  the  heart  or  disturb  the  pulmonary  circulation ; 
and  others  by  the  occurrence  of  mental  excitement,  or  whatever 
tends  to  disturb  the  nervous  system.  Thus,  a  fit  of  anger,  sudden 
distress,  exposure  to  intense  cold  or  to  a  storm  of  wind,  active 
exertion,  flatulent  distension  of  the  abdomen,  and  derangement  of 
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the  liver  and  bowels,  are  one  and  all,  in  certain  instances,  produc- 
tive of  astlima. 

Thus,  then,  it  will  be  seen  that  whilst  in  every  case  the  disease  is 
dependent  on  spasm  of  the  bronchial  tubes,  its  exciting  cause 
may  differ  widely  in  different  instances.  In  one  case  the  spasm 
may  be  of  centric  origin,  or  arising  primarily  from  excitation  of 
the  nervous  centres ;  in  another,  its  source  may  be  eccentric,  that 
is  it  may  originate  in  an  impression  conveyed  to  the  par-vagum  from 
the  surface  of  the  air-passages,  or  from  the  coats  of  a  disordered 
stomach.  In  either  case  it  may  be  unaccompanied  by  organic 
mischief,  or,  in  other  words,  may  be  purely  spasmodic — a  form  of 
disease  very  rarely  met  with — and  the  patient  may  enjoy  most 
perfect  health  during  the  intervals  between  the  paroxysms,  in 
which  respect  it  resembles  the  disease  already  described  under  the 
title  of  hay  asthma.  But  more  commonly,  it  is  associated  with 
structural  changes  within  the  chest  which  impart  to  it  a  much 
more  serious  character,  and  render  it  impossible  for  the  patient  to 
obtain  more  than  partial  relief.  Emphysema  of  the  lungs,  and 
organic  disease  of  the  heart  and  large  vessels,  are  among  its  most 
frequent,  or  almost  constant  concomitants.  Thus  it  happens 
that  the  sufferings  of  asthmatic  patients,  though  aggravated  in 
paroxysms,  are  persistent  to  a  greater  or  less  extent.  The  asthma 
may  be  subdued  for  a  time,  but  the  pulmonary  or  heart  affection 
will  remain,  and  lead  to  shortness  of  breath  and  urgent  distress  on 
the  slightest  occasion.  A  little  extra  exertion,  unwonted  excite- 
ment, or  an  attack  of  indigestion,  is  almost  certain  to  aggravate 
the  symptoms  and  induce  a  paroxysm.  Indeed,  the  symptoms  by 
which  an  attack  is  usually  preceded  are,  loss  of  appetite,  flatulence, 
acid  eructations,  drowsiness  after  meals,  chilliness,  irritability  of 
temper,  and  excessive  langour ;  symptoms  which  denote  derange- 
ment of  the  digestion  and  circulation,  and  impairment  of  the 
nervous  function. 

Those  persons  who  are  affected  with  pure  spasmodic  asthma 
may  and  do  sometimes  outgrow  their  complaint,  or  get  rid  of  it  bv 
change  of  habits  or  locality ;  but  those  in  whom  it  is  associated 
with  disease  of  the  heart  or  lungs  experience  year  by  year  an 
aggravation  of  their  symptoms.    The  spasm,  which  characterises 
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a  fit  of  the  disorder,  tends  naturally  to  increase  the  mischief  in 
the  chest,  and  that  in  turn  reacts,  and  renders  the  paroxysms  of 
asthma  more  frequent  and  more  distressing.  Nevertheless,  in  most 
instances  the  disease  does  not  prove  speedily  fatal ;  on  the  contrary, 
■with  due  care  and  attention,  the  short-breathed  sufferer  from 
asthma  will  often  drag  on  his  miserable  existence  for  years  after 
his  more  vigorous  companions  have  disappeared  from  the  scene  of 
their  earthly  labours. 

It  has  been  asserted  by  some  authors  that  asthma  and  consump- 
tion never  coexist,  the  one  being  antagonistic  to  the  other.  The 
statement,  however,  is  erroneous ;  for  although  the  two  diseases 
are  not  commonly  associated,  the  one  having  nothing  in  common 
■with  the  other,  occurring  usually  at  a  different  period  of  life,  and 
being  excited  by  entirely  different  causes,  it  is  nevertheless  true 
that  there  is  no  incompatibility  between  them,  and  that  many 
asthmatic  patients  have  died  consumptive.  Three  cases  of  the 
kind  have  come  within  my  own  knowledge,  and  few  persons  who 
have  enjoyed  extensive  opportunities  for  observation  can  have 
failed  to  meet  with  similar  examples.  The  utmost  that  can  be 
truly  stated  is  that  asthma  does  not  predispose  to  consumption,  nor 
tubercular  disease  to  spasmodic  asthma. 

The  general  symptoms  of  the  disease  are  so  characteristic  that 
its  physical  signs  become  of  little  practical  importance.  They 
consist  of  excessively  laboured  respiration,  -with  elevation  of  the 
chest-walls,  deficiency  or  almost  entire  absence  of  thoracic  expan- 
sion, and  occasional  retraction  or  falling  in  of  the  lower  ribs 
during  inspiration.  At  the  same  time  there  is  almost  entire 
absence  of  healthy  respiratory  murmur,  which  is  replaced  by 
sonorous  or  sibilant  rhonchi.  The  only  conditions  under  which 
vesicular  respiration  can  be  heard  during  the  paroxysm  are,  if  the 
patient  has  held  his  breath  as  long  as  possible,  or  has  exhausted 
his  chest  by  talking  as  long  as  he  can  without  drawing  breath  ;  in 
both  of  which  cases,  as  was  pointed  out  by  Laennec,  the  spasm  is 
temporarily  relaxed,  a  quiet  inspiration  takes  place,  and  air  can  be 
heard  entering  freely  into  the  lung. 

In  the  treatment  of  asthma  there  are  three  points  for  considera- 
tion, namely,  1st,  whether  the  disease  is  complicated  by  organic 
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mischief  in  the  chest,  and  if  so  what  is  likely  to  relieve  that  mis- 
chief; 2ndly,  how  to  suhdue  the  spasm  and  arrest  the  paroxysm; 
3rdly,  how  to  avert  an  attack  or  prevent  its  recurrence. 

The  first  point  is  one  which  cannot  he  discussed  at  the  present 
time,  inasmuch  as  it  involves  the  whole  treatment  of  pulmonary 
and  heart  affections.  It  is  obviously,  however,  of  the  greatest  im- 
portance to  determine  whether  there  he  organic  mischief  in  the 
chest  and  to  ascertain  its  precise  nature,  as  the  treatment  of  asthma, 
especially  the  preventive  treatment,  would  be  modified  materially 
by  considerations  arising  in  connection  therewith.  Thus,  if  the 
disease  were  uncomplicated  and  purely  spasmodic,  we  might 
safely  permit  our  patient  to  take  moderate  exercise,  provided  he 
sedulously  avoids  those  localities  or  those  particular  influences 
which  experience  has  proved  to  be  pernicious  to  him.  Our  efforts 
in  such  a  case  would  have  to  be  directed  almost  wholly  to  three 
points,  viz.,  1st,  to  discover  a  locality  in  which  the  patient  can 
reside  with  comfort;  2ndly,  to  invigorate  his  system,  and  render 
him  less  susceptible  to  the  influences  which  excite  the  bronchial 
spasm ;  3rdly,  to  regulate  his  diet  and  mode  of  living  so  as  to 
obviate,  as  far  as  may  be,  those  disorders  of  the  stomach  which  always 
aggravate  and  in  some  instances  appear  to  prove  the  exciting  [cause 
of  the  bronchial  spasm.  The  first  object  can  be  attained  only  by 
repeated  trials ;  the  second,  if  attainable  at  all,  is  so  by  the  frequent 
use  of  the  shower-bath,  by  the  exhibition  of  sulphate  of  zinc, 
quinine,  arsenic,  iron,  and  other  tonics,  combined  from  time  to 
time  with  stomatic  medicines  and  alteratives ;  the  third  can  be 
arrived  at  only  by  strict  inquiry  into  the  previous  habits  of  the 
individual,  and  into  his  experience  relative  to  different  articles  of 
food — ordinarily  a  generous  though  carefully  selected  diet  is  ad- 
visable, but  instances  are  not  wanting  in  which  the  quantity  of 
food  must  be  greatly  restricted  if  beneficial  results  are  to  be  at- 
tained.* Nothing,  however,  will  countervail  the  influence  of  an 
atmosphere  which  does  not  suit  the  patient ;  so  that  until  some 
locality  be  discovered  in  which  he  can  breathe  freely,  the  best 
remedy  we  can  prescribe  is  repeated  change  of  residence.  In  his 
search  for  such  a  spot  we  may  often  assist  him  by  suggesting  a 

*  See  a  case  recorded  by  Mr.  Pridham  in  '  British  Med.  Jour.'  for  1860. 
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trial  of  places  which  differ  widely  in  their  atmospheric  conditions. 
But  additional  measures  are  needed  when  the  lungs  are  emphy- 
sematous, or  the  heart  and  large  vessels  more  or  less  diseased. 
In  such  cases  active  exertion  must  be  avoided,  and  so  must  all 
influences,  of  whatever  nature,  which  tend  to  accelerate  the  heart's 
action  or  disturb  the  respiration.  Moreover,  care  must  be  taken 
to  mitigate  or  ward  off  by  medicinal  agency  any  symptoms  arising 
from  the  structural  changes  within  the  chest.  Without  due  at- 
tention to  these  points  our  efforts  to  afford  relief  will  be  futile, 
and  our  patient  will  be  subject  to  a  constant  recurrence  of  asthma. 

When  the  paroxysm  has  once  commenced,  we  can  shorten  or 
mitigate  our  patient's  suffering  only  by  remedies  of  an  antispas- 
modic nature.  Perhaps  it  would  be  more  correct  to  say  "  by 
remedies  which  in  the  particular  case  in  question  prove  antispas- 
modic in  their  operation,"  for  relaxation  of  the  spasm  is  in  certain 
instances  produced  by  means  which  do  not  usually  exert  an  anti- 
spasmodic influence.  Thus  in  cases  which  are  connected  with  gout 
and  rheumatism,  colchicum  and  iodide  of  potassium  prove  valuable 
antispasmodics ;  strong  coffee  does  so  in  others,  and  ipecacuanha, 
and  many  nauseants  might  be  mentioned  as  sometimes  efficacious. 
But  in  most  cases  our  chief  reliance  must  be  placed  upon  sedatives 
and  antispasmodics  of  another  class.  Notwithstanding  the  con- 
gestion which  often  accompanies  the  earlier  attacks  of  asthma,  it 
is  seldom  advisable  to  have  recourse  to  bloodletting  j  and  so  great 
is  the  prostration  in  advanced  cases,  that  venesection  is  never 
admissible.  Opium  and  the  salts  of  morphia,  belladonna,  hyos- 
cyamus,  stramonium,  and  Indian  hemp,  the  aethers,  and  the 
aethereal  tincture  of  lobelia,  digitalis,  and  hydrocyanic  acid,  make 
up  the  catalogue  of  our  more  valuable  remedies,  and  great  relief 
they  oftentimes  afford,  though  the  efficacy  of  each  of  them  varies 
in  different  cases.  In  several  instances  I  have  seen  exceeding 
comfort  derived  from  a  mixture  of  opium  and  sulphuric  aether 
internally,  aided  by  the  inhalation  of  chloroform ;  in  others,  the 
addition  of  belladonna  to  the  mixture  has  appeared  to  exert  a 
magical  effect ;  and  in  a  third  class  of  cases,  the  administration 
of  lobelia  has  given  entire  relief  after  the  other  remedies  had 
failed.    Indeed,  lobelia  is  one  of  the  medicines  of  which  I  entertain 
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the  highest  opinion.  One  lady,  somewhat  advanced  in  years,  who 
had  been  a  martyr  to  asthma  during  the  greater  part  of  her  life, 
assured  me  that  she  had  been  entirely  cured  of  her  complaint  by 
two  drachms  of  the  rethereal  tincture,  taken  in  two  doses  at  an 
interval  of  half  an  hour.  She  took  these  doses  six  years  ago  of 
her  own  accord  whilst  stopping  in  Leicestershire,  at  a  considerable 
distance  from  any  medical  advice ;  the  asthma  subsided  immediately, 
and  since  that  time  has  not  returned.  Stramonium  and  other 
remedies  had  previously  failed  to  relieve  her,  and  so  had  small 
doses  (ten  to  fifteen  minims)  of  the  sethereal  tincture  of  lobelia. 

Some  authors  have  suggested  doubts  as  to  the  safety  of  admi- 
nistering full  doses  of  lobelia  j  and  inasmuch  as  lobelia  is  a  potent 
remedy,  there  are  fair  grounds  for  supposing  that  very  large  doses 
might  give  rise  to  disagreeable,  if  not  dangerous  effects.  But  I 
have  employed  it  in  full  doses  (twenty  to  thirty-five  minims)  in 
scores  of  cases  of  chronic  bronchitis  and  asthma,  and  have  never 
yet  observed  the  slightest  inconvenience,  except  occasional  nausea, 
from  its  administration.  I  am  justified,  therefore,  in  stating,  that 
under  proper  medical  supervision  it  may  be  safely  given  in  the 
doses  above  mentioned ;  and  I  can  unhesitatingly  assert,  that  in 
some  cases  at  least  it  will  be  found  extremely  serviceable. 

The  Datura  stramonium,  however,  is  the  remedy  which  appears 
to  be  most  efficacious  in  checking  the  spasm,  and  relieving  the 
asthmatic  patient.  Taken  internally,  in  the  form  of  tincture  or 
extract,  or  cut  into  small  pieces,  and  put  into  a  pipe  and  smoked, 
the  herb  will  often  act  like  a  charm,  arresting  the  spasm,  inducing 
expectoration,  and  restoring  the  patient  to  comparative  comfort 
within  a  short  space  of  time.  Indeed,  so  speedy  and  so  complete 
is  the  relief  it  affords,  that  asthmatic  persons  will  often  declare 
that  they  have  little  dread  of  a  return  of  their  complaint  so  long 
as  they  are  provided  with  stramonium  ;  but,  like  other  remedies,  it 
sometimes  fails,  and,  if  the  paroxysm  is  strongly  established  before 
recourse  is  had  to  its  assistance,  the  patient  may  find  himself  un- 
able to  smoke,  and  unable,  therefore,  to  avail  himself  of  its  virtues. 

The  Datura  tabula  is  another  species  of  the  same  genus  of 
plant  which  possesses  valuable  antispasmodic  properties.  Ten 
years  ago  I  gave  it  with  success  in  two  cases  in  which  stramo- 
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mum  bad  failed,  aud  many  instances  are  now  on  record  in  which  it 
has  proved  superior  to  that  drug.  In  this  country,  however,  it  has 
not  been  imported  in  any  quantity,  and  up  to  the  present  time  has 
been  comparatively  little  used.  But  from  what  I  have  seen  and 
what  I  have  heard  of  its  effects  from  others,  I  am  satisfied  that  it 
well  deserves  a  trial. 

In  some  instances  a  combination  of  stramonium,  belladonna, 
and  camphor  may  be  employed  advantageously  in  the  form  of  a 
cigarette;  in  some  the  addition  of  arsenic  is  serviceable;  in 
others,  tobacco  fumes,  and  the  fumes  arising  from  burning  blot- 
ting-paper or  from  the  burning  of  bibulous  paper,  saturated  with 
nitre,  will  give  relief;  in  others,  the  inhalation  of  jether  and 
chloroform  will  serve  to  check  the  spasm,  though  it  will  seldom,  if 
ever,  put  an  end  to  the  disease ;  and  in  others,  again,  the  inha- 
lation of  sedatives  and  antispasmodics  dissolved  in  water,  pulverised 
by  means  of  Siegle's  apparatus,  is  productive  of  a  degree  of  relief 
which  is  sought  in  vain  from  other  measures. 

The  Cannabis  Indica  has  been  lauded  as  a  remedy,  but  I  have 
not  been  fortunate  in  my  experience  of  its  effects ;  digitalis  proves 
useful  in  those  cases  especially  in  which  the  disease  is  complicated 
by  affection  of  the  heart ;  the  prunus  virginiana  is  often  useful 
as  a  sedative,  and  hydrocyanic  acid  is  a  remedy  which  often 
acts  beneficially  in  conjunction  with  soda  and  other  antacid  medi- 
cines, when  the  stomach  is  irritable  and  out  of  order.  I  have 
never  known  it  arrest  a  paroxysm,  but,  on  several  occasions,  I  have 
seen  a  patient's  sufferings  relieved  by  its  administration.  Iodide  of 
potassium  in  full  doses  (ten  to  fifteen  grains)  has  been  known  to  act 
magically  in  certain  instances.  Nitric  acid  in  large  doses,  repeated 
at  short  intervals,  is  another  remedy,  which  deserves  a  trial.  I 
am  not  aware  that  it  has  ever  been  prescribed  as  a  remedy  for 
asthma  ;  but,  judging  from  the  influence  it  exerts  over  the  spasm 
of  whooping-cough,  it  is  fair  to  conclude  that  it  may  produce  a 
similar  effect  in  asthma.  Its  action  is  harmless,  since  the  merest 
infants  take  it  with  impunity,  and,  even  if  it  fails  to  relieve  the 
spasm  of  asthma,  it  is  likely  to  prove  serviceable  in  preventing  its 
recurrence  ;  and  this,  after  all,  is  often  the  most  important  point 
to  which  it  is  possible  to  attain  in  these  cases. 
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Various  other  means  have  been  adopted  in  obstinate  cases  in  the 
vain  hope  of  obtaining  relief;  amongst  which  I  may  men  ion 
emetics,  eold  dash,  or  the  shoek  of  eold  water,  galvanism,  hot  leg- 
baths,  and  the  influence  of  an  intensely  hot  atmosphere  as  m  a 
Turkish  bath.    Each  and  all  of  them  are  said  to  have  proved  useful 
in  certain  instances,  and  possibly  they  may  have  done  so  j  but  at 
is  notorious,  that  in  many  instances  they  have  failed  altogether, 
and  in  some  have  appeared  to  act  prejudicially.    The  truth  appears 
to  be,  that  they  are  not  equally  adapted  to  every  case,  and 
that  thev  each  prove  useful  or  prejudicial  according  as  they 
are  judiciously  employed.    As  curative  agents  they  are  not  en- 
titled to  our  confidence,  but  in  certain  instances  they  may  prove 
useful  adjuncts  to  other  and  more  specific  treatment. 

Baths  of  compressed  air  have  been  reported  to  be  extremely  ser- 
viceable ;  and  if  the  reports  by  M.  Bertin,  of  Lyons*  be  correct 
exponents  of  their  average  utility,  they  ought  to  be  had  recourse  to 
in  every  instance.  The  few  instances,  however,  in  which  they  have 
been  employed,  which  have  come  within  my  own  knowledge,  lead  me 
to  doubt  whether  the  favourable  results  obtained  by  M.  Bertin  will 
usually  reward  our  efforts  in  this  direction. 
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When  describing  spasmodic   asthma,   I   stated  that  certain 
instances  of  asthma  occur  in  which  there  is  reason  to  believe  that 
the  symptoms  are  dependent  on  paralysis  of  the  bronchial  muscles, 
rather  than  on  the  existence  of  spasm.    Thus,  asthmatic  persons 
are  sometimes  met  with  in  whom  the  difficulty  of  breathing  is 
obviously  connected  with  expiration.    They  inspire  with  com- 
parative ease,  but  labour  in  vain  to  empty  their  chest.    There  is 
comparatively  little  wheezing  in  such  cases,  but  not  the  less 
difficulty  in  expiration.   In  some  such  persons  the  habitual  dyspnoea 
is  doubtless  connected,  in  part  at  least,  with  the  existence  of  em- 
physema of  the  lungs ;  but,  in  several  cases  which  I  have  watched 
during  life,  and  have  had  the  opportunity  of  tracing  to  the  dead- 
house  of  St.  George's  Hospital,  the  difficulty  of  breathing  has  been 
•  '  Gaz.  Me"d.  dc  Lyon,'  Feb.  1, 1861. 
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excessive  in  relation  to  the  emphysema  discovered  after  death  •  and 
m  others  little  emphysema  could  be  detected,  although  the  dyspnoea, 
the  deficiency  of  the  expansive  movement  of  the  thorax,  and  the 
imperfect  emptying  of  the  lungs  during  expiration,  combined  with 
extreme  clearness  and  resonance  of  the  chest  on  percussion,  had 
appeared  to  indicate  its  existence.  In  these  cases  occasional  exacer- 
bations of  the  symptoms  may  arise;  but  the  difficulty  of  breathing 
is  more  constant  and  the  attacks  are  less  paroxysmal  than  in  spas- 
modic asthma. 

Whatever  may  be  the  cause  of  the  symptoms  in  these  cases,  they 
are  obviously  unlike  those  produced  by  spasm  of  the  air-tubes,  as 
typified  in  spasmodic  asthma;  and  as  Laennec  has  traced  disten- 
sion of  the  lungs  with  air  to  paralysis  of  the  vagi  nerves,  and  as 
direct  experiment  has  confirmed  the  result  of  his  investigation,  it 
seems  fair  to  conclude  that  the  cases  under  consideration  are 
referable  to  this  cause.    The  absence  of  all  evidence  of  bronchial 
spasm  and  the  existence  of  air-distension  of  the  lungs  do  not  admit 
of  a  doubt,  and  in  the  absence  of  emphysema,  paralysis  of  the 
bronchial  muscles  seems  the  only  assignable  cause.    Possibly,  the 
existence  of  this  condition  of  the  respiratory  apparatus  may  serve 
to  explain  the  beneficial  effects  which,  in  some  cases  of  asthma, 
have  been  observed  to  follow  the  use  of  galvanism,  cold  dash, 
exposure  to  a  cold  atmosphere,  and  other  similar  influences. 

Heemic  Asthma. 

Before  quitting  the  subject  of  asthma,  it  may  be  well  to  draw 
attention  to  certain  cases  in  which  a  morbid  condition  of  the  blood 
is  productive  of  much  apparent  distress  and  difficulty  of  breathing, 
irrespective  of  any  lesion  of  the  heart  or  lungs.  The  patient  in 
these  cases  seldom  complains  much  of  shortness  of  breath  j  for 
although  the  frequency  and  apparent  difficulty  of  his  breathing 
are  great,  the  dyspnoea  does  not  really  distress  him.  It  resembles 
the  laboured  breathing  of  breathlessness  from  over-exertion,  rather 
than  that  arising  from  true  asthma.  Ordinarily,  the  chest  expands 
freely,  there  is  little  or  no  lividity  of  countenance,  but  nevertheless, 
the  breathlessness  continues.    The  careful  and  experienced  phy- 
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siciau  cannot  possibly  be  misled  by  such  cases,  but  they  may 
mislead,  and  often  have  misled  the  student  and  the  unwary  prac- 
titioner into  a  belief  in  the  existence  of  organic  disease  of  the  tho- 
racic organs.    On  this  account  they  are  deserving  of  special  notice. 

The  characteristic  features  of  this  form  of  complaint  are,  that  the 
frequency  of  the  respiration  is  not  so  great  as  the  distress  to  which 
it  apparently  gives  rise  would  lead  one  to  anticipate;  that  m 
most  cases  it  is  not  accompanied  by  lividity  of  countenance,  or 
by  any  marks  of  imperfect  expansion  of  the  chest;  that  the  ratio 
naturally  subsisting  between  the  pulse  and  the  breathing  is  not 
seriously  disturbed,  and  that  an  examination  of  the  lungs  and 
heart  fails  in  affording  any  evidence  of  mischief  calculated  to 
explain  the  symptoms. 

In  truth,  this  variety  of  hurried  breathing  originates  in  a  morbid 
condition  of  the  blood,  which  is  either  impoverished  or  insuffi- 
ciently oxygenated,  and  thus  is  less  stimulating  than  it  ought  to 
be,  or  else  being  charged  with  materials  which  it  ought  not  to 
contain,  exerts  a  morbid  or  depressing  influence  on  the  thoracic 
organs,  and  on  the  nervous  centres  whence  they  derive  their  power. 
Thus  it  is  met  with  in  certain  cases  of  ansemia,  and  after  excessive 
hemorrhage,  as  also  in  gout,  Brighfs  disease,  and  other  blood  dis- 
orders. The  precise  cause  in  any  particular  instance  must  be  deter- 
mined by  the  history  and  symptoms  of  the  patient,  but  if  care  be 
taken  in  the  investigation,  a  satisfactory  conclusion  may  be  easily 
arrived  at. 

The  treatment  must  of  course  be  varied  according  to  the  nature 
of  the  disease  from  which  each  case  originates,  but  in  every  in- 
stance the  patient  should  be  well  supported  during  the  interval 
which  must  elapse  before  the  quality  of  his  blood  can  be  im- 
proved, or  the  morbid  materials  with  which  it  is  charged  can  be 
eliminated  and  got  rid  of.  In  most  cases  the  preparations  of  iron 
are  of  essential  service. 


Bronchitis  associated  with  Whooping-cough. 


Whooping-cough,  or  pertussis,  is  characterised  by  slight  catar- 
rhal fever,  followed  by  a  peculiar  spasmodic  cough,  of  which  the 
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paroxysms  occur  at  uncertain  intervals.  It  is  met  with  sporadi- 
cally at  all  seasons  of  the  year,  but  sometimes  prevails  epidemically, 
thus  leading  to  the  inference  that  its  cause  must  exist  at  all  times' 
diffused  through  the  atmosphere,  though  varying  at  different 
periods  in  quality  and  intensity.  Common  report  stamps  it  as 
infectious ;  and  the  evidence  on  this  point  is  so  strong  and  con- 
clusive, that  although  Laennec*  and  some  few  members  of  our 
profession  have  hesitated  to  admit  the  fact,  we  may  fairly  state 
with  Frank,  that  "  nostro  sevo  nemo  amplius  de  natura  contagiosa 
coqueluche  dubitat."  It  may  occur  at  all  ages,t  but  is  most 
common  in  childhood,  for  the  reason  that  children  are  extremely 
susceptible  to  it,  and  few  pass  through  early  life  without  expe- 
riencing an  attack. 

The  history  of  its  introduction  in  the  island  of  St.  Helena  J 
proves  that  the  disease  may  be  propagated  by  means  of  fomites  ; 
and  observations  which  have  been  made  in  several  instances  of 
the  same  sort,  as  also  in  regard  to  the  communication  of  the  dis- 
ease from  infected,  persons,  have  led  to  the  conclusion  that  its 
period  of  latency  is  about  five  or  six  days.  It  may  coexist  with 
many  other  disorders,  and  is  often  seen  concurrently  with  small- 
pox and  measles,  ||  and  though  usually  occurring  once  only  in  the 
course  of  life,  it  has  been  met  with  twice  in  the  same  person. § 
Some  pathologists  have  ascribed  it  to  cerebral  irritation,  and 
others  to  an  affection  of  the  pneumogastric  nerve,  but  neither 
supposition  is  consistent  with  many  acknowledged  facts.  Even 
if  it  be  admitted  that  the  peculiarity  of  its  character  is  attributable 
directly  or  indirectly  to  nervous  irritation,  it  is  nevertheless  true, 
as  already  stated,  that  the  cause  of  that  irritation— the  essential 
or  proximate  cause  of  the  disease— is  an  epidemic  influence,  a 
specific  poison,  infecting  the  whole  system,  and  acting  not  only  on 
the  nerves,  but  on  other  parts  of  the  body.    Practically,  therefore, 

*  '  Traite  de  l'Auscultation,'  vol.  i,  p.  156. 

t  Sir  Thomas  Watson  in  his  '  Lectures'  (ed.  i,  vol.  ii,  p.  63)  alludes  to  a  child 
horn  with  whooping-cough. 

J  See  Williams  on  '  Morbid  Poisons,'  vol.  i,  p.  302. 
||  Williams,  loc.  cit.,  vol.  i,  p.  303. 

§  Dr.  Heberden  relates  a  case  in  point;  and  there  are  few  men  of  large  practical 
experience  who  have  not  met  with  similar  instances. 
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if  my  opinion  i3  correct,  the  disorder  may  be  regarded  as  con- 
sisting  essentially  of  broncbitic  irritation,  usually  not  very  severe, 
excited  by  some  epidemic  influence,  and  accompanied  by  reflex 
spasm  of  the  air-passages. 

The  course  of  the  disease  may  be  divided  into  three  stages  :  1st, 
the  catarrhal;  2ndly,  the  spasmodic;  3rdly,  the  terminal,  or  stage 
of  convalescence. 

The  first  stage  is  marked  by  the  usual  symptoms  of  "  common 
cold"— sneezing,  running  at  the  eyes  and  nose,  hoarseness,  op- 
pression at  the  chest,  irritation  of  the  air-passages,  with  dry  or 
almost  dry  and  often  paroxysmal  cough,  impaired  appetite,  dis- 
ordered bowels,  and  catarrhal  fever.  This  stage  lasts  from  three 
or  four  days  to  ten  days  or  a  fortnight,  and  is  not  distinguished 
by  any  special  features,  so  that  it  is  practically  impossible  to 
determine  whether,  to  use  a  nurse's  phrase,  the  disorder  may  not 
"turn"  to  whooping-cough.  In  mild  cases,  the  feverishness, 
running  at  the  nose  and  eyes,  and  loss  of  appetite  are  almost  absent. 

The  second  stage  commences  as  soon  as  the  cough  becomes  dis- 
tinctly paroxysmal,  and  is   accompanied   or  followed  by  the 
characteristic  whoop.    The  disorder  now  appears  to  consist  essen- 
tially of  bronchitic  irritation  with  violent  reflex  spasm  of  the  air- 
tubes,  which  at  uncertain  intervals,  by  day  and  night,  produces 
abrupt  paroxysms  of  spasmodic  cough.    On  the  approach  of  the 
fit  the  child  instinctively  grasps  his  nurse  or  lays  hold  of  a  chair 
or  table,  and  thus  prepares,  as  he  best  may,  to  support  the  shock 
of  the  cough  by  which  his  whole  frame  is  about  to  be  shaken. 
As  soon  as  the  paroxysm  has  fairly  commenced,  the  respiration 
becomes  laboured  to  the  greatest  extent ;  the  expiration  consists 
of  a  succession  of  forcible,  short,  spasmodic  coughs,  which  con- 
tinue, without  any  intervening  inspiration,  until  the  air  in  the 
lung  appears  to  be  almost  wholly  expelled,  the  eyes  seem  about 
to  start  from  their  sockets,  and  the  little  patient  turns  red  or 
even  black  in  the  face.    Then  the  spasm  momentarily  ceases,  and 
a  prolonged  and  laboured  inspiration  takes  place,  accompanied  by 
a  loud  cooing  or  whooping  noise,  denoting  partial  closure  of  the 
rima  glottidis.    As  soon  as  the  inspiration  is  fairly  completed, 
another  spasmodic   expiratory  effort   commences  of  the  same 
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character  as  the  former;  and  a  complete  paroxysm,  which  consists 
of  a  succession  of  these  alternate  violent  inspiratory  and  expi- 
ratory acts,  may  last  from  half  a  minute  to  a  quarter  of  an  hour. 
When  the  paroxysms  are  much  prolonged,  not  only  does  the  con- 
gestion of  the  head  and  face  become  excessive,  but  blood  may 
burst  from  the  distended  vessels  of  the  lungs,  mouth,  ears,  and 
nostrils;  convulsions  may  take  place,  and  the  urine  and  the  con- 
tents of  the  bowels  may  be  discharged  involuntarily.    Each  fit  is 
brought  to  an  end  by  the  occurrence  either  of  vomiting  or  free 
expectoration,  or  by  vomiting  and  expectoration  taking  place 
simultaneously,  or  sometimes,  though  rarely,  through  mere  ex- 
haustion, without  the  occurrence  of  discharge  of  any  kind.  The 
matter  rejected  from  the  stomach  is  of  a  glairy  nature,  semi-trans- 
parent and  tenacious.    That  which  comes  from  the  bronchi  is 
scanty,  thin,  and  often  streaked  with  blood  in  the  earlier  stages 
of  the  disease;  more  abundant,  semi-opaque,  ropy,  or  of  a  muco- 
purulent nature  when  the  disease  is  more  advanced.    The  former 
variety  of  bronchial  secretion  is  expelled  with  difficulty,  the  latter 
with  comparative  ease;  and  thus  it  happens  that  the  earlier 
paroxysms  of  cough  are  commonly  more  severe  and  of  longer 
duration  than  those  which  accompany  the  later  stages  of  the  com- 
plaint.   As  soon  as  the  paroxysm  has  subsided,  the  congestion  of 
the  head  and  face  passes  off,  the  pulse  becomes  quiet,  and  the 
respiration  tranquil;  so  that  in  the  course  of  a  few  minutes  the 
little  patient  is  again  lively  and  apparently  quite  well,  resumes  his 
play  or  any  other  occupation  which  the  cough  may  have  inter- 
rupted, and  takes  his  meals  with  a  relish,  as  if  nothing  were  the 
matter  with  him.    This,  at  least,  is  the  usual  course  of  events  in 
favourable  cases  ;  but  in  severe  or  unfavourable  cases  the  patient 
remains  feverish,  pale,  and  exhausted,  and  shows  a  disinclination 
to  food.    In  such  instances  there  is  too  much  cause  for  expecting 
some  untoward  complication,  and  good  grounds  for  anxiety  as  to 
the  issue. 

The  frequency  of  the  paroxysms  is  usually  found  to  vary  accord- 
ing to  their  severity,  the  fits  being  most  frequent  when  they  are 
most  severe.  In  ordinary  cases,  they  return  every  hour  and  a  half 
or  two  hours ;  but  in  some  instances  there  may  be  only  two  or 
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three  fits  in  a  day,  whilst  in  others  the  paroxysms  take  place  every 
twenty  minutes  or  half  an  hour.    They  may  occur  spontaneously 
or  without  any  ohvious  exciting  cause,  but  more  frequently  they 
are  occasioned  by  the  act  of  swallowing,  shouting,  or  laughing,  by 
a  fit  of  anger,  or,  in  short,  by  any  cause  which  influences  the 
excito-motory  system,  and  occasions  reflex   spasmodic  action. 
After  the  third  or  fourth  week  the  paroxysms  usually  dimmish  m 
frequency  and  severity,  and  about,  the  eighth  week  the  symptoms 
are  so  much  mitigated  that  the  third  stage,  or  the  stage  of  con- 
valescence, may  be  considered  to  have  commenced.  Sometimes, 
however,  the  second  stage  may  terminate  at  the  end  of  three  or 
four  weeks,  or,  on  the  other  hand,  if  improperly  treated,  it  may 
continue  for  many  months. 

The  third  stage  of  the  complaint  is  marked  by  diminution  and 
ultimately  by  cessation  of  the  symptoms.    The  paroxysms  become 
milder,  the  intervals  longer,  the  cough  loses  its  convulsive  cha- 
racter, the  whoop  gradually  ceases,  the  expectoration  loses  its 
ropy  appearance  and  becomes  simply  catarrhal,  vomiting  no  longer 
occurs,  and  the  patient's  health  improves.    The  average  duration 
of  this  stage  is  from  a  fortnight  to  three  weeks,  but  under  un- 
favourable circumstances  or  inappropriate  treatment  it  may  persist 
for  many  months,  the  characteristic  whoop  remaining  almost  up 
to  the  last.    Even  after  it  has  entirely  ceased,  the  patient  is  for 
some  time  liable  to  a  recurrence  of  spasmodic  whooping  in  the 
event  of  his  "  catching  cold"  and  having  a  cough. 

In  uncomplicated  cases  an  examination  of  the  chest  does  not 
afford  much  information.    During  the  intervals  of  rest  there  will 
he  found  to  be  good  resonance  on  percussion ;  and  if  the  sounds 
of  respiration  are  not  altogether  natural,  they  are  only  mixed  with 
or  replaced  by  rhonchi  and  moderate-sized  rales— sounds  which 
denote  the  existence  of  catarrh.    Towards  the  close  of  a  violent 
paroxysm  the  resonance  of  the  chest  becomes  temporarily  im- 
paired, in  consequence  of  the  forced  emptying  of  the  air-cells ;  at 
the  same  time  the  respiratory  sound  is  entirely  suspended,  and  is 
not  perceptible  in  any  part  of  the  chest.    During  the  brief 
snatches  of  inspiration  which  occur  during  the  spasmodic  fits  of 
coughing,  the  sound  of  breathing  may  be  sometimes  heard,  either 


382  Bronchitis  associated  with  Whooping -couyh. 

natural,  or  mixed  with  wheezing;   but  during  the  prolonged 
whooping  inspiration  little  vesicular  breathing  is  audible.  The 
air  may  be  heard  to  rush  into  the  trachea  and  larger  bronchi, 
occasioning  rhonchi,  and  if  there  be  much  fluid  in  the  tabes 
bubbling  rales  may  also  be  heard;  but  the  air  does  not  permeate 
the  structure  of  the  lungs,  and  therefore  the  natural  respiratory 
murmur  is  not  audible.    This  arises  from  the  conjoint  action  of 
two  causes,  viz.,  spasmodic  narrowing  of  the  glottis,  and  spasm  of 
the  bronchial  tubes;  and  as  the  action  of  these  causes  is  limited 
to  the  duration  of  the  cough,  vesicular  breathing  is  re-established, 
and  the  respiratory  murmur  may  be  heard  as  soon  as  the  fit 
has  passed  off. 

When  the  disease  is  mild  and  unattended  by  local  inflammation, 
it  seldom  gives  rise  to  fatal  consequences ;  but  when  it  is  severe  it 
is  apt  to  be  complicated  by  affections  of  the  chest  or  head,  which 
impart  to  it  a  very  serious  character,  and  often  lead  to  fatal 
results.    Acute  capillary  bronchitis,  or  pneumonia,  or  pleurisy 
may  supervene,  and  may  carry  off  the  patient  in  a  few  days.  The 
air-cells  may  be  ruptured  by  the  violence  of  the  cough,  and  the 
patient  may  die  suffocated  by  the  effusion  of  air  into  the  cellular 
tissue  of  the  chest;  the  pleura  may  give  way,  and  pneumo- 
thorax may  result ;  or  convulsions,  or  apoplexy  may  occur.  Even 
if  temporary  recovery  takes  place,  dilatation  of  the  bronchi  or 
emphysema  may  result  from  the  long-continued  straining  cough, 
or  the  cerebral  structures  may  not  recover  from  the  violent  me- 
chanical congestion  to  which  they  have  been  so  long  subjected. 
In  this  case  the  patient  begins  to  squint,  and  may  die  hydroce- 
phalic.   It  may  be  stated,  however,  that  this  chronic  mischief  is 
most  apt  to  occur  in  very  young  children,  and  that  immunity  from 
it  is  obtained  in  proportion  as  the  age  is  more  advanced.  Another 
complication  which  is  apt  to  arise,  and  seriously  increases  the 
danger  of  the  disease,  is  infantile  remittent  fever,  with  a  disordered 
condition  of  the  bowels.    Oftentimes,  when  this  train  of  symptoms 
sets  in,  the  motions  are  relaxed,  and  are  either  dark-coloured  and 
offensive,  or  else  pale,  consisting  of  little  else  than  mucus.    It  is 
difficult  to  determine  whether  these  symptoms  are  attributable  to 
the  action  of  the  morbific  agent  from  which  the  whooping-cough 


Bronchitis  associated  with  Whooping-cough.  383 

originates,  or  whether  they  are  not  the  results  of  a  disorder 
engrafted  on  or  arising  coineidently  with  it.  My  own  opinion, 
however,  inclines  to  the  former  view,  for  the  reason  that  the 
disorder  of  the  bowels  is  observed  only  in  severe  cases,  and  on 
more  than  one  occasion  has  appeared  to  me  to  vary  with  the 
severity  of  the  other  symptoms  of  whooping-cough. 

The  post-mortem  appearances  correspond  with  the  symptoms 
observed  during  life.  In  uncomplicated  cases  little  more  is  dis- 
covered than  a  congested  condition  of  the  mucous  lining  of  the 
air-passages,  together  perhaps  with  enlargement  of  the  bronchial 
glands  and  slight  effusion  in  the  pia  mater  or  into  the  ventricles  of 
the  brain,  as  a  consequence  of  the  long-continued  congestion 
resulting  from  the  cough.  Even  these  morbid  appearances  are 
sometimes  absent.  But  more  frequently  fatal  cases  are  found  to 
have  been  complicated  by  capillary  bronchitis,  pneumonia,  or 
pleurisy,  the  usual  pathological  results  of  which  are  manifest  after 
death.  *  Pulmonary  collapse— the  so-called  lobular  pneumonia  of 
former  writers— is  often  present,  as  pointed  out  many  years  ago 
by  Dr.  Alderson*  In  some  cases  there  is  considerable  effusion 
of  serum,  and  occasionally  even  of  blood  in  the  brain,  and  in 
cases  comphcated  by  bowel  affection  during  life  the  stomach  and 
alimentary  canal  have  been  found  congested  and  Peyer's  glands 
enlarged. 

The  character  and  duration  of  whooping-cough  are  apt  to  vary 
greatly,  even  when  the  disease  occurs  in  an  uncomplicated  form. 
Some  personst  have  contended  that  it  may  "never  put  on  any 
other  form  than  that  of  a  common  catarrh;"  and  although  it 
appears  to  me  that  the  grounds  on  which  this  opinion  rests  are 
not  sufficient  to  warrant  such  a  positive  statement,  and  that  we 
should  do  wrong  to  recognise  as  pertussis  any  catarrh  which  is 
unaccompanied  by  the  characteristic  whoop,  still  it  cannot  be 
denied  that  the  complaint  is  often  exceedingly  mild,  and  is  some- 
times limited  to  catarrh  of  two  or  three  days'  duration,  with  a  few 
paroxysms  only  of  spasmodic  cough  and  stridulous  inspiration. 
More'  commonly,  if  unchecked  by  proper  remedial  agents,  it 

*  'lled.-Chir.  Trans.,'  vol.  xvi,  p.  91. 
t  Cullen  and  others. 
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persists  for  three  or  four  months,  and  may  run  on  in  extreme 
cases  for  six  or  eight  months,  or  even  longer. 

The  treatment  of  whooping-cough  is  a  subject  which  deserves 
very  serious  attention.  It  is  commonly  supposed  that  the  disease 
has  a  definite  course  to  run,  which  will  be  longer  or  shorter 
according  to  the  severity  of  the  attack,  and  which  is  not  to  be 
checked  or  arrested  by  remedial  agents.  The  advocates  of  this 
doctrine,  amongst  whom  may  be  named  the  major  part  of  the 
profession,  confine  their  efforts  to  the  prevention  or  subjugation 
of  any  untoward  symptoms,  and  to  the  mitigation  of  the  severity 
of  the  cough.  They  give  saline  medicine  and  a  slight  sedative 
with  ipecacuanha,  or,  if  necessary,  a  little  tartarized  antimony ; 
occasionally  an  emetic  is  administered ;  the  bowels  are  regulated 
by  means  of  a  gentle  purge;  and  stimulating  embrocations  are 
employed  down  the  spine. 

Now,  there  cannot  be  a  doubt  that  in  the  majority  of  cases  this 
plan  of  treatment,  if  judiciously  carried  out  and  aided  by  a  careful 
avoidance  of  cold  and  by  due  regulation  of  the  diet,  will  suffice  to 
conduct  the  patient  safely  to  the  termination  of  the  disease.  But 
it  is  equally  certain  that  the  average  of  cases  will  persist,  under 
this  treatment,  for  a  period  of  from  eight  to  sixteen  weeks;  that 
some  at  least  will  continue  for  a  much  longer  period ;  and  that  in 
some  at  least  a  fatal  result  ensues.  It  behoves  us,  therefore,  to 
inquire  whether  some  more  efficacious  plan  may  not  be  discovered. 

In  the  year  1847  I  was  led  to  try  the  effect  of  sulphate  of  zinc, 
in  gradually  increasing  doses,  with  the  view  of  checking  the 
spasmodic  cough.  Regarding  the  complaint  as  consisting  essen- 
tially of  bronchitic  irritation,  usually  not  very  severe,  accompanied 
by  reflex  spasm  of  the  air-passages  as  its  prominent  and  more 
important  symptom,  it  occurred  to  me  that  sulphate  of  zinc  might 
control,  if  it  did  not  put  a  stop  to  the  whoop ;  nor  were  my  ex- 
pectations disappointed,  for  the  remedy  succeeded  admirably,  and 
I  therefore  adopted  it  in  all  cases  of  whooping-cough  which  sub- 
sequently came  under  my  care.  In  five  only  of  fifty-nine  cases  in 
which  I  had  the  opportunity  of  testing  its  virtues  did  it  fail  in 
giving  marked  and  speedy  relief.  In  one  of  these  five— a  male 
adult— it  utterly  failed ;  in  two  it  could  not  be  tolerated  by  the 
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stomach ;  and  in  the  remaining  two  it  did  not  materially  lessen 
the  paroxysms  in  the  course  of  three  weeks,  and  therefore  other 
medicines  were  substituted  for  it.  In  twenty-five  of  the  remain- 
ing fifty-four  cases,  the  severity  of  the  paroxysms  was  greatly 
lessened  by  the  end  of  a  fortnight,  and  the  whooping  had  ceased 
before  the  expiration  of  a  month.  In  eleven  it  continued  five 
weeks,  in  nine  of  them  six  weeks,  in  six  it  did  not  cease  before 
the  end  of  seven  weeks,  and  in  three  it  continued  into  the  eighth 
week.  In  no  instance  did  the  disease  persist  after  the  expiration 
of  the  eighth  week. 

These  results  are  sufficiently  striking,  and  contrast  most  favour- 
ably with  the  ordinary  plan  of  treatment.  Indeed,  they  seem  to 
indicate  the  exercise  of  a  directly  remedial  influence,  and  to 
suggest  the  idea  which  has  more  than  once  forced  itself  upon  me, 
that  the  disease  may  be  kept  within  very  narrow  bounds,  and  in 
many  cases  may  be  almost  limited  to  the  duration  of  an  ordinary 
attack  of  bronchitis. 

Thus,  then,  until  the  end  of  the  year  1858,  when  I  discovered 
how  readily  children  tolerate  large  and  increasing  doses  of  bella- 
donna,* I  trusted  exclusively  to  sulphate  of  zinc.  Since  that 
time  I  have  combined  the  zinc  with  belladonna,  and  have  obtained 
even  more  satisfactory  results.  The  whooping  has  been  controlled 
in  a  remarkable  degree,  the  severity  of  the  disease  has  been  much 
diminished,  and,  indeed,  if  further  observation  verifies  my  hitherto 
limited  experience  of  this  mode  of  treatment,  it  may  be  fairly 
stated  that  zinc  and  belladonna,  judiciously  employed,  are  capable 
of  reducing  the  average  duration  of  an  uncomplicated  attack  of 
whooping-cough  to  three  weeks  or  a  month.f 

My  plan  of  proceeding  is  as  follows :— During  the  catarrhal 
stage  of  the  complaint,  the  patient  is  kept  in  a  warm  and  equable 
atmosphere;  the  diet  is  limited  to  milk  and  beef-tea  or  broth ;  the 
bowels  are  regulated  by  mild  aperients;  salines  and  ipecacuanha  or 
antimony  are  prescribed;  and  mustard  poultices,  or  even  blisters, 
are  applied,  if  necessary,  to  the  chest.  Leeches  are  rarely  em- 
ployed, and  bleeding  from  the  arm  is  never  practised.    As  soon  as 

*  See  a  paper  of  mine  in  vol.  xlii  of  the  '  Med.-Chir.  Trans.' 
t  See  •  Lancet '  for  July  28,  1860,  p.  85. 
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the  whoop  declares  itself,  a  draught  is  given  every  three  or  four 
hours,  containing  a  grain  of  sulphate  of  zinc  and  a  sixth 
of  a  grain  of  extract  of  hclladonna  to  two  drachms  of  syrup 
of  orange,  in  from  two  to  six  of  water,  and  an  additional  grain  of 
the  sulphate  of  zinc,  and  an  additional  sixth  of  a  grain  of  bella- 
donna, are  added  to  each  dose  daily,  or  every  alternate  day,  until 
the  quantity  taken  daily  amounts  to  from  six  grains  to  a  drachm 
of  zinc,  and  from  two  to  six  grains  of  the  extract  of  belladonna, 
according  to  the  age  of  the  patient.*    To  children  under  a  twelve- 
month old  I  have  never  administered  more  than  ten  grains  of  the 
zinc  and  two  grains  of  the  belladonna,  daily,  which  were  given  in 
doses  of  a  grain  and  a  quarter  of  the  zinc  and  a  quarter  of  a  grain 
of  belladonna  every  three  hours ;  whilst  for  children  of  eight  or 
ten  year's  of  age  I  frequently  prescribe  half  a  drachm,  or  two 
scruples  of  the  zinc  and  six  grains  of  belladonna.    If  the  dose  be 
gradually  and  cautiously  increased,  the  medicine  will  not  occasion 
sickness  j  and  as  it  neither  heats  nor  excites  the  patient,  it  may 
be  given  as  soon  as  the  true  nature  of  the  complaint  is  ascertained. 
Its  administration,  however,  need  not  preclude  the  exhibition  of 
other  remedies;  and  if  there  be  feverish  heat  of  skin  and  per- 
sistent quickness  of  breathing,  indicating  inflammation  of  the 
lung,  or  if  the  bronchial  flux  be  great,  and  oppresses  the  breathing, 
it  will  always  be  prudent  to  have  recourse  to  auxiliary  measures. 
In  the  former  case  it  is  my  practice  to  administer  the  vinum 
antimonii  in  doses  varying  with  the  patient's  age ;  in  the  latter,  if 
sickness  does  not  occur  spontaneously,  to  order  a  mixture  con- 
taining the  vinum  ipecacuanhse,  of  which  a  dose  is  to  be  taken 
every  evening  sufficient  to  cause  vomiting.    Nothing  unloads  the 
air-passages  so  thoronghly,  promotes  easy  expectoration,  and  gives 
so  much  relief  as  free  vomiting,  and  nothing,  I  believe,  conduces 
more  directly  to  the  safe  and  favourable  progress  of  the  disease. 

*  The  only  precautions  necessary  to  be  observed  in  prescribing  full  doses  of  bella- 
donna to  children,  are-lst,  that  the  dose  of  the  medicine  be  gradually  increased ; 
and,  2ndly,  that  the  quantity  given  daily  be  administered  in  divided  doses  at  intervals 
of  not  less  than  three  hours.  The  mere  occurrence  of  dilatation  of  the  pupils  need 
not  be  considered  a  bar  to  its  exhibition.  For  full  information  respecting  the  action 
and  mode  of  administering  full  doses  of  this  drug,  reference  may  be  made  to  my  paper 
on  the  subject  published  in  vol.  xlii  of  the  'Med.-Chir.  Transactions.' 


Bronchitis  associated  with  W hooping -couyh.  387 

Nevertheless,  it  is  essential  to  guard  against  the  production  of 
sickness  by  the  sulphate  of  zinc,  as,  if  nausea  is  once  excited  by 
its  agency,  the  stomach  will  thenceforth  refuse  to  tolerate  it,  and 
its  use  will  have  to  be  abandoned.  Therefore  it  is  prudent  to 
administer  it  alone,  in  the  manner  recommended,  and,  if  neces- 
sary, to  give  the  vinum  antimonii  as  a  cough  drop,  with  a  little 
extract  of  conium  or  syrup  of  poppies. 

Various  remedies  have  been  recommended  by  authors,  and  some 
have  been  vaunted  as  specifics.     Amongst  the  former  may  be 
mentioned  the  whole  class  of  sedatives  and  antispasmodics,  in- 
cluding opium,  henbane,  hemlock,  and  lettuce,  asafcetida,  valerian, 
musk,  and  camphor,  chloroform,  and  hydrocyanic  acid.  Amongst 
the  latter,  alum  and  nitric  acid.    The  former  are  sometimes  use- 
ful, if  judiciously  administered,  just  as  they  would  be  under 
similar  circumstances  in  any  other  disorder  ;  but  they  certainly  do 
not  materially  hasten  the  period  of  convalescence,  and  do  not 
deserve  any  special  notice  in  connection  with  this  disorder.  Of 
the  latter,  I  know  little,  except  by  repute.    Alum  is  a  very  popular 
remedy,  and  appears,  from  the  concurrent  testimony  of  many 
intelligent  observers,  to  mitigate  the  disease  and  shorten  its  dura- 
tion.   Nitric  acid,  in  like  manner,  has  many  advocates,  who  assert 
that  the  disease  yields  rapidly  to  its  influence.    Dr.  Gibb  in  this 
country,  and  Dr.  Arnoldi,  of  Montreal,  may  be  named  as  among 
those  who  have  spoken  of  it  in  the  highest  terms,  and  who  assert 
that,  if  given  in  full  doses  (half  a  drachm  to  two  drachms  daily),  it 
subdues  the  disease  in  the  course  of  three  weeks.    I  am  unable, 
from  personal  observation,  to  bear  witness  either  for  or  against  it 
in  more  than  a  very  limited  number  of  cases,  but  in  two  of  these 
its  beneficial  effects  were  well  marked,  and  the  reports  which  have 
reached  me  of  its  efficacy  are  so  encouraging  as  to  induce  me  to 
consider  it  worthy  of  further  trial.    If  the  statements  made 
respecting  it  are  borne  out  by  more  extended  observations,  it  must 
be  regarded  as  a  valuable  method  of  treatment.    Bromide  of 
ammonium  has  also  been  recommended  by  Dr.  Gibb,  and  garlic, 
cochineal,  cantharides,  digitalis,  and  many  other  remedies,  have 
attracted  attention  at  one  time  or  another  j  but  they  have  not  ob- 
tained the  confidence  of  the  profession,  and  there  is  not  sufficient 
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testimony  in  their  favour  to  lead  to  their  employment  in  prefe- 
rence to  the  medicines  already  mentioned.  Counter-irritation  to 
the  chest  and  spine  Las  hcen  much  extolled  by  many  writers,  and 
whilst  there  are  few  practitioners  who  do  not  employ  stimulating 
embrocations  during  the  spasmodic  stage  of  the  complaint,  some* 
have  gone  so  far  as  to  recommend  that  one  or  two  blisters  be 
applied  to  the  nape  of  the  neck.  Certain  of  the  applications  which 
have  been  recommended,  such  as  the  tartar  emetic  ointment  and 
croton  oil  liniment,  are  scarcely  justifiable  in  early  childhood,  and 
do  not,  I  believe,  give  greater  relief  than  the  less  formidable 
compound  camphor  and  soap  liniments,  or  turpentine  fomenta- 
tions. The  liniment  which  has  appeared  to  me  most  serviceable 
consists  of  equal  parts  of  the  chloroform  and  the  belladonna  lini- 
ments of  the  British  Pharmacopoeia;  but  I  doubt  very  much 
whether  any  endermic  treatment  has  a  material  influence  over  the 
duration  of  the  disease.  It  may,  and  I  believe  it  does,  mitigate 
the  paroxysms ;  but  I  question  whether  it  renders  them  less 
frequent,  or  in  any  way  prevents  their  recurrence. 

Chloroform  inhalations  have  been  proposed  with  the  view  of 
shortening  the  paroxysms  and  lessening  their  severity ;  and  there 
cannot  be  a  doubt  that  chloroform  so  applied  does  have  the 
desired  effect.  But  may  not  its  constant  use  be  productive  of 
mischief?  If  employed  at  each  recurring  paroxysm,  it  is  difficult 
to  conceive  how  it  can  fail  to  give  rise  to  unpleasant  symptoms. 
Indeed,  it  appears  to  me  that  this  species  of  inhalation  cannot  be 
regarded  as  a  curative  agent,  and  that  its  use  should  be  restricted 
to  very  bad  cases,  in  which  it  may  be  employed  occasionally  with 
the  view  of  checking  the  spasm  temporarily,  and  so  of  securing 
sleep  and  economising  the  strength  of  the  patient.  A  few  whiffs 
taken  when  a  paroxysm  is  commencing  allay  the  spasm  in  a  re- 
markable degree,  and  by  shortening  the  duration  and  violence  of 
the  cough  contribute  materially  to  prevent  exhaustion. 

Mr.  Atcherley,  of  Liverpool,  reportsf  that  he  has  seen  great 
benefit  derived  from  the  inhalation  of  nitrous  fumes  generated  in 
the  room  which  the  patient  occupies,  by  the  deflagration  of  bibu- 

*  See  a  paper  by  Mr.  Holl  in  the  '  Med.  Times  and  Gaiettc,'  April  30, 1859. 
t  See  '  Med.  Times  and  Gazette,'  Feb.  26,  1859. 
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lous  paper  steeped  in  a  solution  of  nitrate  of  potash.  The 
paroxysm  appears  to  be  thereby  shortened,  and  the  spasm  lessened. 
I  have  not  had  the  opportunity  of  testing  its  virtues  in  whooping- 
cough,  but  it  often  proves  serviceable  in  spasmodic  asthma,  and 
as  the  remedy  is  simple,  and  can  be  employed  without  difficulty 
day  and  night,  it  must,  if  efficacious,  prove  extremely  valuable. 

The  inhalation  of  the  vapours  disengaged  during  the  distillation 
of  coal-gas  is  another  remedy,  which  comes  to  us  with  strong 
recommendations  from  France.  It  is  said  to  be  productive  of 
excellent  results  at  all  periods  of  the  disorder,  and  to  be  perfectly 
devoid  of  danger,  even  to  the  youngest  patient.  Personally  I 
have  had  no  experience  of  this  treatment,  for  inquiries  which  I 
instituted  at  our  largest  gas-works  led  to  the  discovery  that  the 
mode  of  distilling  coal-gas  in  France  is  very  different  from  that 
usually  employed  in  England,  and  that  whereas  the  products  of  the 
distillation  in  France  consist  principally  of  ammoniacal  gases  and 
tar  vapours,  the  products  of  the  process  generally  employed  in 
England  are  of  a  totally  different  description,  and  are  quite  unfit 
for  respiration.  Knowing,  however,  how  closely  carbolic  acid  is 
allied  to  some  of  the  products  of  coal-tar  distillation,  it  occurred  to 
me  to  try  the  effects  of  air  charged  with  that  remedy,  inhaled 
through  one  of  Godfrey  and  Cooke's  inhalers.  At  present  I  have 
had  so  few  opportunities  of  testing  its  action,  that  I  hesitate  to 
recommend  its  employment  too  strongly;  but  in  the  few  instances  in 
which  I  have  made  use  of  it  the  symptoms  of  the  disease  have  been 
modified  so  speedily  and  so  favourably,  that  I  shall  certainly  give  it 
a  further  trial. 

The  inhalation  of  atomized  fluid  charged  with  various  medicinal 
substances  is  another  mode  of  medication  which  may  be  advan- 
tageously practised  in  many  cases  of  whooping-cough.  At  present 
my  experience  of  its  influence  on  the  course  of  the  disease  is  too 
limited  to  justify  any  opinion  as  to  its  efficacy,  but  in  three  cases 
in  which  a  solution  of  carbolic  acid  combined  with  belladonna  was 
pulverized  by  Siegle's  apparatus,  and  the  atomized  fluid  inhaled, 
such  speedy  alleviation  of  the  symptoms  ensued,  that  I  am  inclined 
to  regard  it  as  one  of  the  most  potent  means  we  possess  of  com- 
bating this  distressing  malady. 
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The  application  of  a  strong  solution  of  nitrate  of  silver  to  the 
pharyngeal  mucous  membrane,  and  to  the  orifice  of  the  glottis,  is 
another  remedy  which  has  been  thought  to  lessen  the  tendency  to 
spasm.  In  some  instances  undoubtedly  it  exercises  a  beneficial 
influence,  but  in  many  others  it  fails  in  affording  the  slightest 
relief,  and  therefore,  whilst  on  the  one  hand  I  would  not  join  with 
those  who  indiscriminately  deprecate  its  use,  I  would  not  on  the 
other  have  recourse  to  its  employment  except  in  appropriate  cases. 
When,  as  often  happens,  the  throat  is  relaxed,  and  the  mucous 
lining  of  the  pharynx  is  congested  and  covered  with  unhealthy 
secretion,  the  stimulating  effect  of  the  application  induces  a  more 
healthy  action,  and  lessens  the  irritability  of  the  parts ;  but  when 
the  throat  is  in  a  healthy  state,  local  stimulation  is  not  needed, 
and  fails  to  mitigate  the  severity  of  the  spasm.  In  short,  its 
use  should  be  restricted  to  those  cases  in  which  it  would  be  appli- 
cable if  bronchitic  irritation  existed  irrespective  of  whooping- 
cough. 

Towards  the  close  of  the  disease,  when  all  febrile  symptoms 
have  subsided,  quinine  and  iron  are  often  useful  adjuncts  to  sul- 
phate of  zinc,  and  change  of  air  has  been  found  of  the  greatest 
service;  indeed,  under  ordinary  treatment  it  appears  in  some 
instances  to  be  indispensable  for  the  entire  removal  of  the  ten- 
dency to  whooping,  and  the  restoration  of  health.  A  second 
change  is  sometimes  beneficial,  even  without  reference  to  the 
nature  of  the  locality. 

One  word  must  be  added  in  respect  to  the  general  management 
of  the  patient.  It  is  too  much  the  habit  to  disregard  those  pre- 
cautions which  are  usually  taken  in  cases  of  bronchitis,  and  the 
little  patient  is  not  only  not  dieted  and  not  confined  to  his  room, 
but  is  even  permitted  to  go  out  of  doors  during  the  catarrhal 
stage  of  the  complaint.  Hence,  I  am  satisfied,  the  frightful  mor- 
tality from  whooping-cough  which  stands  recorded  in  the  reports 
of  the  Registrar- General.  In  all  cases  during  the  continuance  of 
catarrhal  symptoms  the  diet  should  be  restricted  as  in  ordinary 
bronchitis,  and  in  winter  time  it  is  essential  not  only  that  the 
patient  should  not  leave  the  house  throughout  the  whole  course  of 
the  disorder,  but  that  the  temperature  of  his  apartment  should  be  at 
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least  60°,  and  kept  so  as  uniformly  as  possible,  and  that  he  should 
be  protected  from  cold  by  wearing  flannel  next  the  skin.  Even  in 
summer  time  he  should  be  strictly  guarded  from  exposure  to  cold 
throughout  the  catarrhal  stage  of  the  complaint,  and  should  not 
he  permitted  to  leave  the  house  until  the  severity  of  the  complaint 
be  overpast.  So  important  is  this  precaution  to  the  patient,  that 
change  of  air  should  not  be  sought  until  towards  the  close  of  the 
disease. 


Bronchitis  secondary  to  Gout,  Fever,  and  other  Constitutional  and 

Blood  Disorders. 

There  are  few  disorders  to  which  the  human  frame  is  liable 
which  do  not  lead  occasionally  to  the  production  of  bronchitis. 
The  altered  and  poisoned  blood  of  typhus  fever,  of  measles  and 
other  eruptive  disorders,  of  gout  and  rheumatism,  albuminuria  and 
diabetes,  of  scurvy,  secondary  syphilis,  and  many  other  maladies, 
can  hardly  fail,  sooner  or  later,  to  produce  irritation  of  the  bronchial 
mucous  membrane.  Hence  arises  a  morbid  condition  of  the  bron- 
chial secretion,  with  cough  and  expectoration — in  other  words, 
bronchitis.  The  precise  nature  and  extent  of  the  pulmonary 
affection  varies  with  the  condition  of  the  blood ;  so  that,  whilst  in 
one  instance  excessive  pulmonary  congestion  is  a  marked  feature 
of  the  case,  the  mischief  in  another  is  limited  to  mere  irritation 
and  slight  congestion  of  the  mucous  lining  of  the  air-passages. 
In  either  case,  however,  the  pulmonary  mischief  is  the  conse- 
quence of  a  specific  cause  of  irritation,  to  the  removal  of  which  our 
chief  efforts  must  be  directed.  It  is  vain  to  bleed  and  to  give 
tartarized  antimony  in  the  hope  of  getting  rid  of  the  congestion ; 
the  only  rational  and  successful  treatment  is  the  employment  of 
counter-irritation,  and  the  exhibition  of  slight  sedatives  and  ex- 
pectorants, to  mitigate  the  severity  of  the  cough  and  facilitate 
expectoration,  and  of  tonics  to  support  the  general  health  during  the 
time  which  must  elapse  before  the  primary  disease  can  be  got  rid  of. 
The  remedies  calculated  to  subdue  the  primary  disease  are  those 
which  exert  the  greatest  influence  on  its  secondary  effects.  Thus  in 
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bronchitis  connected  with  a  syphilitic  taint,  iodurated  inhalations 
and  iodide  of  potassium,  or  biniodide  of  mercury  in  conjunction  with 
cinchona,  sarsaparilla,  and  cod-liver  oil,  often  prove  our  most  service- 
able agents;  whereas,  when  bronchial  irritation  occurs  in  connection 
with  gout,  our  chief  reliance  must  be  on  vapour  or  hot  alkaline 
baths,  with  colchicum,  soda,  magnesia,  and  similar  remedies.  Prac- 
tically, therefore,  in  the  cases  under  consideration,  very  little  treat- 
ment, save  counter-irritation,  is  required  specially  for  the  relief  of 
the  cough ;  our  chief  aim  must  be  to  remove  the  primary  disease 
and  invigorate  the  patient,  and  meanwhile  to  keep  up  counter-irri- 
tation by  means  of  mustard  poultices,  turpentine  fomentations 
and  blisters.  Soothing,  or  possibly  stimulating  expectorants  in 
the  form  of  a  cough-drop,  are  sometimes  useful,  but  even  a  linctus 
is  not  always  needed. 


Narrowing  or  Obstruction  of  the  Bronchi. 

Before  quitting  the  subject  of  disease  of  the  bronchial  tubes,  it 
may  be  well  to  point  out  the  nature  of  the  causes  which  produce 
narrowing  or  complete  obstruction  of  the  bronchi,  and  to  trace  out 
the  pathological  effects  and  physical  signs  to  which  such  obstruc- 
tion gives  rise. 

Narrowing  or  obstruction  of  the  smaller  bronchi  is  a  pheno- 
menon of  common  occurrence,  and  may  depend  on  causes  operat- 
ing within  the  air-tubes,  or  on  causes  which  exert  their  influence 
from  without.  Amongst  the  former  may  be  mentioned  thickening 
of  the  mucous  membrane,  such  as  is  met  with  in  many  forms  of 
bronchitis,  the  retention  and  accumulation  of  viscid  tenacious 
mucous  secretion,  plastic  exudation  on  the  surface  of  the  mem- 
brane, as  often  occurs  in  diphtheria,  and  the  deposit  of  tubercle  or 
cancer;  amongst  the  latter  may  be  named  the  pressure  of 
tuberculous  and  cancerous  deposits,  the  contraction  of  plastic 
exudation  matter,  whether  in  the  lung  tissue  itself,  or  on  the  sur- 
face of  the  pulmonary  pleura,  and  the  pressure  of  enlarged  bronchial 
glands,  and  of  aneurismal  and  other  thoracic  tumours.  The  larger 
the  tubes,  the  less  liable  they  are  to  become  wholly  obstructed ; 
but  masses  of  enlarged  bronchial  glands,  and  aneurismal,  encepha- 
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loid,  and  other  tumours  in  the  thorax,  do  sometimes  exert  suffi- 
cient pressure  to  obstruct  even  a  main  bronchus,  and  frequently 
give  rise  to  their  perforation  by  ulceration. 

Whatever  the  immediate  cause  of  complete  obstruction,  the 
result  is  invariably  the  same,  namely,  collapse  of  that  portion  of 
the  lung  to  which  the  obstructed  bronchus  leads.  Thus  obstruc- 
tion  of  the  main  bronchus  will  occasion  collapse  of  the  entire  lung, 
whilst  obstruction  of  one  of  the  smaller  tubes  will  be  followed  by 
collapse  of  correspondingly  limited  extent.  In  either  case,  emphy- 
sema commonly  results.  In  the  one  it  occurs  in  the  opposite  lung, 
which  expands  under  the  influence  of  atmospheric  pressure  to 
assist  in  filling  up  the  space  left  unoccupied  by  the  collapsed 
lung;*  in  the  other,  it  arises  in  the  immediate  vicinity  of  the 
collapsed  portions  of  the  lung  under  the  operation  of  the  same 
exciting  cause. 

The  physical  signs  of  obstructed  bronchi  are — first,  dulness  on 
percussion  over  the  seat  of  obstruction  and  over  the  collapsed 
portion  of  the  lung,  unless  the  dulness  in  the  latter  situation  be 
masked  by  emphysema,  which  commonly  arises  in  its  immediate 
vicinity;  secondly,  weakness  or  deficiency  of  the  respiratory 
sounds,  with  greatly  prolonged  expiration,  and  occasional  sonorous 
and  sibilant  rhonchi;  thirdly,  entire  absence  of  respiration  over 
the  collapsed  portions  of  the  lung ;  fourthly,  deficiency  or  entire 
absence  of  vocal  resonance  and  vocal  fremitus.  Extreme  prolonga- 
tion of  the  expiratory  sound  over  a  limited  space  is  perhaps  the 
most  characteristic  sign  of  a  partially  obstructed  bronchus. 

Difficulty  of  breathing,  sometimes  accompanied  by  stridor,  is  the 
general  symptom  which  principally  attracts  attention,  and  that 
varies  in  severity,  according  to  the  extent  of  the  obstruction  and 
the  rapidity  of  its  occurrence ;  but  the  rapidity  with  which  the 
obstruction  takes  place  appears  to  exercise  a  greater  influence  in 
the  production  of  dyspnoea  than  the  extent  of  the  obstruction;  so 
that  the  sudden  obstruction  of  a  moderate-sized  bronchus  will 
induce  a  paroxysm  of  laboured  and  suffocative  breathing,  whilst 
obstruction  of  even  a  large  tube  occurring  gradually,  though  neces- 
sarily attended  by  considerable  frequency  of  respiration,  will  not  be 

*  See  a  case  winch  I  reported  in  the '  Trans.  Path.  Soc.  Lond./  vol.  xi,  p.  15. 


Pulmonary  Consumption. 

accompanied  by  any  striking  accession  of  dyspnoea,  or  notable 
distress  of  breathing.  The  former  is  well  exemplified  in  many 
cases  of  bronchitis,  the  latter  in  cases  of  intra-thoracic  tumours. 
The  effect  of  partial  obstruction  and  narrowing  of  the  tubes  in 
producing  prolonged  expiratory  murmur  is  seen  fully  developed 
in  chronic  bronchitis. 

The  treatment  of  obstructed  bronchial  tubes  must  depend  on  the 
nature  of  the  obstructing  cause,  and  must  be  in  strict  relation  to  it. 
Practically,  however,  the  whole  subject  of  obstructed  bronchi 
acquires  its  interest  from  the  light  which  it  may  throw  upon  the 
diagnosis  of  intra-thoracic  tumours ;  and  unfortunately  in  these 
cases  remedial  agents  are  usually  of  little  avail.  In  a  diagnostic 
point  of  view  the  importance  of  the  subject  can  hardly  be  over- 
rated, as  will  be  seen  by  reference  to  the  portion  of  this  work 
where  disease  of  the  bronchial  glands  is  discussed,*  as  also  to  the 
section  on  aneurismal  tumours. 


CHAPTER  IV. 

ON   PULMONARY  CONSUMPTION. 

Pulmonary  consumption  is  the  commonest  and  most  fatal 
malady  to  which  the  human  race  is  subject.  Occurring  at  every 
age  and  in  every  rank  of  life,  it  selects  the  most  beautifid  and 
most  gifted  as  its  victims,  and  entails  months  or  years  of  weary 
suffering.  What  need  then  for  further  incentive  to  a  careful  study 
of  its  history — to  a  diligent  inquiry,  as  to  whether  something  may 
not  be  done  to  prevent  its  occurrence,  retard  its  development,  or 
arrest  its  progress  ? 

With  a  view  to  the  attainment  of  precision  in  our  ideas,  it  will 
be  desirable  to  commence  by  an  inquiry  into  the  nature  of  con- 
sumption, and  into  the  part  which  is  played  by  pulmonary  disease 
in  producing  the  fatal  termination  of  the  disorder. 

Briefly,  then,  it  may  be  stated,  that  consumption  is  essentially  a 

*  Sec  pp.  456-9  of  this  treatise. 
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constitutional  malady,  and  is  intimately  connected  with  perverted 
nutrition  and  imperfect  sanguification.  When  the  blood  has 
become  vitiated  up  to  a  certain  point,  an  unorganized  material, 
which  has  been  termed  tubercle,  is  deposited  in  various  parts  of 
the  body.  This  material  is  not  deposited  indifferently  in  all  parts 
of  the  body ;  it  affects  certain  parts  in  preference  to  others,  and 
none  so  frequently  as  the  lungs  *  Hence,  the  disease  is  o'ften 
designated  by  the  terms  "phthisis  pulmonalis,"  "pulmonary  con- 
sumption," "tubercular  disease  of  the  lungs"— terms  which, 
though  expressive  of  one  of  its  commonest  and  most  salient 
features,  ignore  its  constitutional  origin,  and  lead  to  the  erroneous 
impression  that  it  is  a  purely  local  disease  of  the  lungs.  Practi- 
cally this  is  of  little  importance,  provided  the  nature  of  the  malady 
is  understood;  but  inasmuch  as  the  lung  affection  is  one  only  of 
the  local  results  of  a  great  consitutional  disorder— a  complication 
which,  though  of  frequent  occurrence,  and  a  serious  aggravation  of 
the  patient's  danger,  is  not  an  essential  part  of  the  disease,  or 
necessary  to  its  fatal  termination— it  follows  that  the  more 
appropriate  titles  are  "consumption,"  "  phthisis/'f  or  tuberculosis, 
which  do  not  convey  the  erroneous  impression  of  the  disorder 
being  of  pulmonary  origin. 

In  what,  then,  does  the  constitutional  derangement  consist  ?  It 
is  not  easy  to  give  a  definite  answer  to  this  inquiry,  but  a  few 
points  may  be  indicated,  which  will  serve  to  throw  some  light  on 
the  subject.  Chemistry  has  shown  that  the  blood  in  consumption 
contains  an  excess  of  water  in  relation  to  its  solid  constituents, 
that  it  exhibits  a  relatively  increased  proportion  of  albumen,  is 
deficient  in  red  corpuscles,  is  less  alkaline  than  in  health,  and  is 
otherwise  altered  in  character, J  while  the  general  tendency  of 
combined  chemical  analysis,  microscopical  research,  and  clinical 

»  Thus,  of  566  tuberculous  patients  examined  in  the  dead-house  of  St.  George's 
Hospital  during  the  ten  years  ending  December  31,  1850,  no  less  than  517  had 
tubercles  in  the  lungs.  In  49  only  were  tubercles  absent  from  the  lungs.  See  St. 
George's  Hospital  '  Post-mortem  and  Case  Books,'  and  the  analysis  of  their  contents 
in  the  '  Decennium  Path.,'  chap.  iii. 

f  Signifying  a  wasting  or  consuming  away. 

%  For  the  detailed  results  of  the  analyses  of  the  blood  of  consumptive  patients  by 
Eecqucrel  and  Ilodier,  Andral  and  Gavarret,  Frickc,  Lhciiticr,  Nicholson,  Simon, 
Karl  Popp,  Eisner,  and  others,  see  Anccll  on  '  Tuberculosis,'  pp.  8-10  and  639-642. 
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observation,  has  been  to  prove  not  only  that  the  nutrient  fluid  is 
vitiated  or  impoverished,  but  that  its  vitality  is  below  the  healthy 
standard.  The  same  inherent  defect  or  infirmity  is  traceable 
throughout  the  entire  organization  of  the  body.  Tbe  structural 
peculiarities  which  characterise  the  disorder  are'indicative  of  im- 
perfect cell-formation  and  extreme  delicacy  of  the  tissues ;  whilst 
the  functional  derangements  in  their  ever-changing  variety  afford 
evidence  of  the  weakness  of  the  different  organs,  and  of  their 
liability  to  become  disordered  on  the  slightest  exciting  cause.  So 
that,  although  consumption  is  attended  by  local  mischief,  which 
produces  corresponding  local  symptoms,  there  is  not  in  the  whole 
catalogue  of  human  ailments  a  malady  which  more  strictly  deserves 
to  be  classed  among  constitutional  disorders. 

But  what  is  the  starting  point  of  this  derangement  ?  A  variety 
of  theories  have  been  advanced  on  the  subject.  Some  persons 
have  referred  the  disturbance  to  imperfection  of  the  primary 
processes  of  digestion  •*  some  to  secondary  mal-assimilation  and 
mal-nutrition  of  the  tissues;  some  to  a  morbid  condition  of  the 
lymph  ;f  some  to  a  specific  poison  in  the  blood ;%  some  to  want  of 
power  in  the  organic  nervous  force  ;§  some  to  imperfect  respiratory 
action;  some  to  deficient  oxygenation  of  the  blood;  and  others, 
again,  to  a  variety  of  causes,  which  it  is  needless  to  enumerate.  || 
But,  in  truth,  these  theories,  however  ingenious,  have  one  fault  in 
common.  They  are  all  too  exclusive,  and  hence  inconsistent  with 
many  acknowledged  facts  !  Even  were  it  not  so,  they  would  only 
serve  to  throw  us  one  step  further  back  in  the  line  of  causation. 
Admitting,  for  the  sake  of  argument,  that  each  or  any  one  of  them 
may  be  correct,  we  still  must  ask,  what  is  the  cause  of  the  devia- 
tion from  health  to  which  the  theory  points  ?  or,  in  other  words, 
what  is  the  essence  of  the  disease  ? 

It  has  been  already  stated  that  the  blood  is  vitiated,  altered  in 
character,  and  of  low  vitality;  that  the  tissues,  therefore,  are 

*  Bennefc  on  •  Pulmonary  Tuberculosis.' 

t  See  Simon's  lectures  on  '  General  Pathology,'  1850. 

X  'Thoughts  on  Pulmonary  Consumption,'  by  Dr.  Madden;  also  M.  Villemin, 
'  Gazette  Hebdomadaire,'  1865-6. 
§  Dr.  Copland  on  *  Consumption.' 

||  For  a  detailed  account  of  various  theories  which  have  been  advanced  respecting 
consumption,  see  Ancell,  lib.  cit.,  pp.  548-579. 
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delicate,  and  the  organs  weak  and  easily  deranged.  Pathological 
chemistry  and  microscopical  research  enable  us  to  go  even  a  step 
beyond  this,  and  afford  ground  for  believing  that  in  a  portion  of 
the  recently  formed  blood— the  "  young  blood/'  as  Mr.  Simon 
terms   it— the  proteiniform   and  oleaginous  principles  are  not 
perfectly  elaborated,  and  consequently  are  less  organizable  than 
those  which  are  formed  in  health,  more  apt  to  become  granular, 
more  prone  to  aggregation  into  masses  ;  that  the  fatty  matter  is  of 
a  lower  grade  than  healthy  fat,  and  approximates  to  the  nature  of 
cholesterine ;  and  that  these  deviations  from  the  healthy  type,  both 
of  the  blood  and  of  the  blastema  from  which  the  tissues  are  formed, 
produce  the  various  observed  anomalies  in  the  growth  and  deve- 
lopment of  the  body,  and  give  rise  to  products  which  constitute 
the  pabulum  of  tubercle.    Beyond  this  we  are  unable  at  present  to 
proceed,  for  there  are  no  trustworthy  data  for  our  guidance. 
Nay,  more,  it  seems  improbable  that  we  shall  ever  arrive  much 
nearer  to  the  truth  than  the  point  here  indicated.    The  revela- 
tions of  science  may  ultimately  throw  additional  light  on  the 
precise  character  and  constitution  of  the  blood  at  different  stages 
of  the  disease,  but  they  can  never  bring  to  light  the  hidden  power 
which   regulates  molecular  aggregation  and  cell  development, 
modifies  the  character  and  action  of  the  corpuscles  of  the  blood, 
determines  the  transformation  of  its  various  constituents,  and 
stamps  the  different  tissues  with  their  respective  characters.  This 
vital  or  formative  power,  which  operates  in  accordance  with  fixed 
laws  impressed  upon  us  by  our  Creator,  must  ever  be  beyond 
man's  comprehension;  and  all  that  can  be  surmised  respecting  it 
is,  that  so  long  as  certain  conditions  exist,  it  promotes  the  elabo- 
ration of  healthy  blood,  and  leads  to  healthy  assimilation,  healthy 
nutrition,  healthy  excretion — in  a  word,  to  the  maintenance  of 
health ;  that  any  alteration  in  these  conditions,  by  giving  a  fresh 
direction  to,  or  otherwise  interfering  with,  the  exercise  of  this 
power  modifies  the  results  which  it  produces  in  our  organization, 
leads  to  altered  chemical  action,  and  so  to  changes  in  the  charac- 
ter of  the  blood ;  and  that  this  derangement,  which  issues  under 
certain  circumstances  in  the  formation  of  tubercle,  constitutes  the 
essence  of  consumption.  Why  disturbance  of  the  system  should  tend 
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in  certain  instances  only  to  the  production  of  the  peculiar  chemical 
changes  whereby  tubercle  is  generated,  is  one  of  the  mysteries 
which  we  shall  probably  ever  fail  to  unravel.  The  fact  is  akin  to 
many  others  of  a  similar  nature,  and  may  be  illustrated  by  the 
variations  in  complexion,  visage,  form,  stature,  and  constitution 
observed  amongst  children  of  different  families,  and  even  amongst 
children  born  of  the  same  parents.  It  is  explicable  only  by 
supposing  that  there  is  an  inherent  difference  in  the  formative 
power  implanted  in  each  individual,  and  a  corresponding  difference 
in  the  abnormal  chemical  combinations  to  which,  when  deranged, 
this  power  gives  rise,  and  that  thus  it  is  more  prone  in  some  per- 
sons than  in  others  to  promote  those  peculiar  abnormal  combina- 
tions of  the  constituents  of  the  blood  which  result  in  the  formation 
of  tubercle.  Observation  has  led  to  the  belief  that,  in  some 
instances,  repression  of  the  skin's  action  may  be  the  cause  which 
first  upsets  the  balance  of  the  machine;  in  some  impaired  respiratory 
action,  or  the  respiration  of  an  unrenewed  or  vitiated  atmosphere  ; 
in  some  defective  action  of  the  liver  ;  in  some  imperfect  digestion  or 
primary  mal- assimilation;  in  some  secondary  mal-assimilation ;  in 
some  an  inherited  deficiency  of  organic  nervous  force ;  in  some  a 
derangement  or  exhaustion  of  nervous  energy,  whether  produced 
by  mental  or  physical  causes ;  in  some  the  introduction  of  a  morbid 
poison,  such  as  that  of  syphilis,  into  the  blood;  and,  in  others,  disturb- 
ance of  the  uterine  function,  or  the  occurrence  of  any  morbid  action 
which  serves  to  depress  the  system  and  derange  the  general  health. 
But,  whatever  the  disturbing  cause  may  be,  the  conditions  which 
are  invariably  antecedent  to  the  formation  of  tubercle,  are  defective 
vital  formative  power,  an  impoverished  blood,  imperfect  assimila- 
tion and  general  mal-nutrition :  these  constitute  the  essence  of 
consumption.  This  brings  us  to  a  consideration  of  the  predis- 
posing and  exciting  causes  of  the  disease. 

It  will  be  obvious,  from  what  has  been  already  stated,  that 
amongst  these  must  be  classed  a  great  variety  of  agencies.  The 
inheritance  of  a  scrofulous  or  tuberculous  tendency,  long-con- 
tinued exposure  to  cold  and  wet,  improper  or  insufficient  diet, 
irregularities  of  living,  insufficient  exercise,  unhealthy  and  seden- 
tary occupations,  the  constant  inhalation  of  a  vitiated  atmosphere, 
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the  depressing  influence  of  an  unsuitable  climate  or  locality,  the 
indulgence  of  vicious  habits,  excessive  sexual  intercourse,  over- 
protracted  suckling,  and  long-continued  grief  and  mental  anxiety, 
are  amongst  the  causes  which  most  powerfully  predispose  to  the 
inroad  of  consumption ;  whilst  irritation  and  congestion  of  the 
lungs,  whether  produced  mechanically  as  in  the  case  of  the 
Sheffield  fork  and  needle  grinders,  or  through  the  agency  of  influ- 
enza, catarrh,  and  other  diseases  which,  in  the  absence  of  a  predis- 
position to  consumption,  would  pass  away  without  producing  the 
development  of  that  disorder,  may  be  regarded  as  its  more 
common  exciting  causes.* 

Without  going  into  the  operation  of  these  causes,  the  influence 
of  which  has  been  fully  discussed  by  several  authors,  I  feel  bound 
to  remark  on  some  few  points  on  which  erroneous  views  are  gene- 
rally entertained. 

Common  observation  has  stamped  consumption  as  an  hereditary 
disorder,  and  amongst  the  public  the  opinion  is  entertained  that  in 
a  vast  majority  of  cases  the  disease  is  traceable  to  an  hereditary 
taint.  "  We  have  no  consumption  in  our  family/-'  is  considered  a 
conclusive  reply  to  the  inquiry,  whether  certain  symptoms  may 
not  be  attributable  to  that  disease.  On  the  other  hand,  a  large 
portion  of  the  profession  has  been  unwilling  to  admit  the  extended 
operation  of  an  hereditary  tendency ;  and  statistics  have  been  pub- 
lished by  various  observers  to  prove  that  this  influence  does  not 
operate  in  more  than  24  or  25  per  cent,  of  the  cases  met  with  in 
practice.  Thus,  the  records  of  the  Brompton  Hospitalf  are  sup- 
posed to  show  an  hereditary  tendency  in  246  only  out  of  1010 
cases,  or  in  other  words  to  prove  its  influence  in  only  24*4  per  cent. 
But  the  truth  I  believe  lies  between  these  two  extremes.  With- 
out denying  that  consumption  may  be  acquired,  or  that  it  is 
acquired  in  many  instances  through  the  agency  of  causes  condu- 
cive to  nervous  exhaustion,  an  impoverished  blood,  and  feeble 
health,  I  do  not  hesitate  to  assert  that  an  hereditary  predisposition 
exercises  a  far  more  extended  influence  than  is  indicated  by  the 


*  For  evidence  respecting  agencies  such  as  these  in  exciting  the  disease,  sec  Sir 
James  Clark's  work  on  '  Consumption,'  and  Mr.  Ancell's  treatise  on  '  Tuberculosis.' 
f  See  first  report  of  tlie  Brompton  Hospital  for  Diseases  of  the  Chest. 
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Brornpton  Hospital  report.  The  24'4  per  cent,  which  is  there 
referred  to  relates  only  to  a  predisposition  acquired  from  an 
avowedly  consumptive  parent,  and  does  not  include  the  many 
cases  in  which  the  tendency  has  been  inherited  from  a  parent  who, 
though  he  may  not  have  exhibited  at  the  time  the  report  was 
drawn  any  decided  symptoms  of  consumption,  has  come  neverthe- 
less from  a  consumptive  stock,  and  eventually  may  have  died 
consumptive,  or  who  again,  though  not  himself  consumptive,  may 
have  lost  brothers  and  sisters  of  consumption,  and  may  have  in- 
herited and  transmitted  a  consumptive  disposition. 

The  great  discrepancies  observable  in  the  opinions  expressed  by 
authors  relative  to  the  hereditary  transmission  of  the  disease,  are 
explicable  only  by  assuming  a  difference  in  the  mode  in  which  the 
inheritance  of  the  tendency  is  calculated  ;*  and,  as  the  matter  is 
one  which  has  important  bearings  on  many  social  questions,  I  have 
taken  considerable  trouble  to  arrive  at  a  correct  conclusion.  The  re- 
sult will  be  seen  by  an  inspection  of  the  subjoined  table,  which  shows 
that  if  the  inquiry  be  limited  to  the  direct  transmission  of  the 
disease  from  either  parent,  the  proportion  which  the  cases  of  in- 
herited disease  will  bear  to  the  whole  mass  of  cases  of  consumption, 
will  be  about  25*7  per  cent.;  whereas,  if  the  existence  of  the 
disease  in  either  grandparent  be  considered  as  evidence  of  the 
transmission  of  the  disease  to  the  grandchildren,  the  proportion 
will  rise  to  43*6  per  cent. ;  and  if  the  predisposing  influence  exhi- 
bited by  the  death  of  uncles  or  annts  from  consumption  be  in- 
cluded in  the  calculation,  the  proportion  will  rise  to  59-5  per  cent. 
Thus  the  various  conflicting  statements  may  be  reconciled,  and  a 
trustworthy  insight  obtained  as  to  the  bearing  of  an  intermarriage 
with  a  consumptive  family. 

*  Thus  M.  Louis  names  one  twelfth  as  the  proportion  of  cases  in  which  a  consump- 
tive disposition  is  inherited;  M.  Piorry  one  fourth  as  the  proportion  of  his  hereditary 
cases ;  the  Brornpton  Hospital  about  one  fourth  ;  Dr.  Cotton  rather  less  than  two 
fifths ;  M.  Briquet  two  fifths ;  Dr.  Copland  nearly  one  half ;  M.  Portal  two  thirds  ; 
M.  Rufz  somewhat  more  than  three  fifths ;  M.  Ruysch  four  fifths. 
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Table  exhibiting  the  existence  or  non-existence  of  an  hereditary 
tendency  in  385  cases  of  consumption.  The  cases  were 
taken  indiscriminately  from  hospital  and  private  practice,  the 
only  cases  excluded  being  those  in  which  the  family  history 
could  not  be  ascertained  with  tolerable  certainty.  In  every 
instance  in  which  a  parent  died  consumptive  the  tendency  is 
referred  to  that  head ;  in  cases  in  which  the  parents  escaped, 
but  a  grandparent  died  consumptive,  the  tendency  is  referred 
to  that  head.  In  no  instance  is  an  hereditary  transmission 
assumed  in  the  collateral  relationship  of  uncles  and  aunts, 
unless  two  or  more  uncles  or  aunts  in  the  branch  of  the 
family  had  fallen  victims  to  the  disease. 


Father  consumptive   

Mother  do  

Father  and  Mother  do  

Grandfather  (paternal)  do.  . 
Grandmother  do.  do.  ... 
Grandfather  (maternal)  do.  . 
Grandmother  do.  do.  ... 
Uncles  or  aunts  (paternal)  do. 
'■■  Unclesoraunts(maternal)do. 


Xo  consumptive  taint  in 
either  of  the  ahove  rela 
tions  , 
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15 

69 


173 


■  99  or  25-7  per  cent. 


■  69  or  17'9  per  cent. 


61  or  15'8  per  cent. 


156  or  40-5  per  cent. 


s 

aj 


<P 
CO 


00 
CD 


OS 


It  is  obviously  impossible  to  obtain  any  data  for  an  opinion  as 
to  the  proportion  of  persons  who,  though  born  of  consumptive 
parents,  pa3s  through  life  without  exhibiting  any  symptoms  of  the 
disease.  The  experience  of  life  insurance  offices  shows  that  it  is 
small,  and  this  conclusion  must  be  endorsed  by  all  who  have  had  an 
extended  sphere  of  observation.  Whole  families  are  sometimes  swept 
away,  and  even  under  favourable  hygienic  circumstances,  a  few 
members  only  ordinarily  escape.    M.  Roche  has  gone  so  far  as  to 
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assert  that  the  children  of  consumptive  parents  almost  necessarily 
prove  victims  of  the  disease;  and  if  the  statement  were  restricted  to 
those  persons  whose  parents  were  both  consumptive,  my  own 
experience  would  have  led  me  to  concur  with  M.  Roche.  But  the 
proportion  of  cases  in  which  a  transmitted  tendency  to  the  disease 
is  developed  in  the  children  is  not  so  large  when  one  parent  was 
healthy.  In  that  case,  as  far  as  my  observation  has  gone,  the 
disease  is  developed  sooner  or  later  in  about  three  fifths  of  the 
offspring,  and  is  especially  prone  to  be  developed  in  the  children  of 
that  sex  to  which  the  consumptive  parent  belonged ;  so  that  the 
daughters  of  a  consumptive  mother  will  often  fall  victims  to  the 
disease  whilst  their  brothers  escape,  and  the  sons  of  a  consumptive 
father  whilst  their  sisters  escape.  Whether  the  sex  of  the  grand- 
parent from  whom  the  disease  is  transmitted  has  any  influence  in 
determining  a  proclivity  to  the  disorder  in  the  corresponding  sex 
amongst  the  grandchildren,  is  a  point  which  I  have  been  unable  as 
yet  to  ascertain,  but  the  extraordinary  facts  lately  elicited  in 
Norway  and  Sweden  respecting  the  hereditary  transmission  of 
leprosy*  renders  such  an  influence  extremely  probable. 

Another  fallacy  which  commonly  prevails,  is  repecting  the  age 
at  which  consumption  occurs.  Amongst  the  non-professional 
public,  youth  is  considered  the  harvest-time  of  consumption,  and 
middle  age  the  extreme  limit  of  the  period  within  which  the  whole 
crop  is  garnered ;  and  even  in  the  ranks  of  our  own  profession 
there  is  too  frequently  a  disposition  to  regard  the  disease  as  occur- 
ring almost  exclusively  in  early  or  middle  life.  But  nothing  can  be 
further  from  the  truth,  or  more  utterly  at  variance  with  modern 
statistics.  The  post-mortem  records  of  St.  George's  Hospital  show 
that  a  large  per-centage  of  persons  who  die  over  sixty  years  of  age 
are  affected  with  pulmonary  consumption^  and  the  valuable 
reports  of  the  Registrar- General  confirm  in  a  striking  manner  the 
extended  operation  of  a  tuberculous  disposition,  and  prove  that,  in 
relation  to  the  number  of  persons  living  at  the  respective  ages,  the 
mortality  from  consumption  does  not  vary  materially  between  the 

*  See  « British  and  Foreign  Med.-Chir.  Review'  for  April,  1858,  pp.  332-346. 
t  The  subjoined  table  exhibits  the  number  and  age  of  the  patients  who  died  in  St. 
George's  Hospital  during  the  ten  years  ending  December  31,  1850,  distinguishing 
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ages  of  fifteen  aud  seventy,  but  is  actually  somewhat  less  between 
the  ages  of  ten  and  forty  than  it  is  between  the  ages  of  forty  and 
seventy.* 

those  in  whom  tubercle  existed  in  the  lungs,  and  the  per-centage  whicli  those  cases 
bear  to  the  total  number  of  cases  examined.    See  'Decenniuui  Path.' 


Number  of  patients 
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Tubercles  in  the  lungs. 

Per-centage  of  pulmonary 
tuberculosis. 
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From  birth  to  15 

inclusive   

94 

60 

154 

20 

17 
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37 

21-2 

28-3 

24-0 

From  15  to  30  ... 

377 

259 

636 

128 

82 

1 

211 

33-9 

31-5 

331 

„     30  to  45... 

472 

179 

651 

120 

35 

0 

155 

25-4 

19-5 

238 

„     45  to  60... 

299 

139 

438 

66 

11 

0 

77 

22-0 

7-9 

17-5 

Above  60   

109 

58 

167 

10 

1 

0 

11 

9-1 

1-7 

6-5 

Age  unknown  ... 

74 

37 

111 

14 

10 

2 

26 

18-9 

27-0 

23-4 

Total   

1425 

732 

2157 

358 

156 

3 

517 

25-1 

21.3 

23-9 

*  The  subjoined  table  is  constructed  from  the  Registrar-General's  returns  for  1847, 
in  which  the  deaths  from  consumption  in  all  England  and  Wales  at  the  several  epochs 
of  life  are  given  in  connection  with  the  number  of  persons  of  each  specified  age  living 
in  the  middle  of  that  year  : 


Mortality  from  plitliisis. 

Years  of 

age. 

Both 

Males. 

Females 

sexes. 

Under  5 

2642 

2559 

5201 

5-10 

780 

876 

1656 

10  —  15 

910 

1432 

2342 

15  —  20 

2294 

3232 

5526 

20  —  25 

3521 

3899 

7420 

25  —  30 

2983 

3683 

6666 

30  —  35 

2373 

3094 

5467 

35  —  40 

2212 

2545 

4757 

40  —  45 

1847 

1903 

3750 

45  —  50 

1534 

1404 

2938 

50  —  55 

1261 

1111 

2372 

55  —  60 

1025 

874 

1899 

60  —  65 

749 

715 

1464 

65  —  70 

515 

505 

1020 

70  —  75 

253 

246 

499 

75  —  80 

128 

109 

237 

80  —  85 

41 

26 

67 

85  —  90 

9 

10 

19 

90  —  95 

2 

3 

5 

05  and 

upwards 

All  ages 

25,083  J 

28,231 

58,817 

Estimated  population  in  1847. 


Males. 


1,112,027 
1,020,042 
942,534 
836,845 
774,542 
657,138 
604,706 
465,847 
466,338 
345,472 
328,848 
202,956 
223,801 
129,211 
111,365 
59,546 
33,295 
10,770 
2,662 

622 


Females. 


1,136,766 
1,022,576 
915,115 
865,094 
888,360 
722,120 
646,972 
482,871 
486,047 
349,380 
351,469 
217,199 
247,912 
149,231 
129,120 
69,089 
42,745 
14,881 
4,333 

1,175 


Both  sexes. 


8,368,914  :  8,755,174 


2,248,793 
2,042,618 
1,857,649 
1,701,939 
1,662,902 
1,379,258 
1,251,678 
948,718 
952,385 
694,852 
680,317 
420,155 
471,713 
278,542 
240,485 
128,635 
76,040 
25,651 
6,995 

1,797 


Ratio  of  the  deaths 
from  phthisis  to 
the  estimated 
population. 


17,124,088 


1  in  432-3 
1233-4 
793-1 
307-9 
2241 
206-9 
228-9 
199-4 
253-9 
236-5 
286-8 
221-2 
322-2 
273-1 
481-9 
542-8 
1134-6 
13500 
13990 


1  in  321-0 
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A  still  more  prevalent,  and  a  most  mischievous  error  relates  to 
the  predisposing  agency  of  cold  and  wet,  and  atmospheric  vicissi- 
tudes. Nothing  is  more  common  than  to  hear  comsumption 
attributed  to  the  effect  of  wet  and  cold,  the  inclemency  of  the 
season,  or  the  variableness  of  the  climate  in  which  the  person  is 
resident;  and  nothing,  unhappily,  is  more  consistent  than  the 
practice  which  is  based  on  this  supposition.  Encased  in  warm 
clothes,  and  shut  up  in  heated  rooms  from  which  every  breath  of 
fresh  air  is  carefully  excluded,  the  unfortunate  victim  to  this  pre- 
valent superstition  becomes  rapidly  enervated  and  falls  an  easy 
prey  to  his  disorder.  But  careful  observation,  which  is  amply 
corroborated  by  statistical  records,  proves  incontestably  that  the 
pure  air  of  heaven  which  God  has  provided  for  us  to  breathe,  and 
the  variations  of  temperature,  to  which  in  His  all-Avise  providence 
He  has  seen  fit  to  subject  us,  are  not  so  noxious  or  productive  of 
ill  health  as  man  in  his  ignorance  has  oftentimes  asserted.  No 
climate  is  more  variable  than  ours,  and  none  certainly  is  more 
healthy,  as  proved  beyond  dispute  by  the  bills  of  mortality.  Even 
if  considered  solely  in  its  relation  to  consumption,  England  will 
bear  comparison  with  any  other  equally  civilised  country.  The 
subjoined  statistics  are  decisive  on  this  point,*  whilst  modern  re- 
search has  tended  to  show  that  the  vicious  habits  of  civilised  life, 
the  confined  atmosphere  of  the  dwellings,  the  want  of  sufficient 
active  out-door  exercise,  the  various  depressing  passions,  and  the 
exhaustion  of  mind  and  body  resulting  from  the  anxious  struggles 

*  The  following  table,  constructed  as  the  result  of  his  researches  by  Dr.  Caspar,  of 
Berlin  (see  •  British  and  Foreign  Review,'  July,  1847),  exhibits  the  ratio  of  deaths 
from  phthisis  to  the  deaths  from  all  causes  in  the  following  localities  : 


.  death  from  phthisis  to  5*7  deaths  from  all  causes. 
„  55  „ 

„  6-2  „ 

4-6 

4-  7 
6- 
77 

„  6-7  „ 

5-  9 

whilst  from  other  sources  we  learn  (see  '  Bullet,  de  l'Academie,'  Aout,  1839),  that  at 
the  civil  hospitals  in  Rome  1  in  3*4  of  the  deaths  from  all  causes  is  due  to  phthisis; 
Naples  1      233  „ 


In  Berlin,  during  10  years,  there  was 
Paris,  4 
London,  2 
Hamburgh,  3 
Stuttgard,  10 
New  York,  11 
Philadelphia,  7 
Baltimore,  8 
Boston,  7 
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and  vicissitudes  of  life,  have  far  more  influence  than  wet  and  cold  in 
preparing  the  way  for  the  inroad  of  consumption.  Indeed,  those 
classes  of  the  community  who  lead  an  active  out-door  life,  though 
necessarily  exposed  to  wet  and  cold,  are  precisely  those  who  are 
least  subject  to  consumption  *  Even  when  the  disease  is  already 
developed  or  far  advanced,  the  pernicious  effects  resulting  from 
over- caution  in  respect  to  exposure  to  atmospheric  vicissitudes  are 
often  painfully  apparent.  Nowhere  is  this  more  strikingly  ex- 
emplified than  at  our  large  hospitals,  where  the  consumptive  out- 
door patient  who,  ill  clad  and  often  ill  fed,  in  hot  weather  and  in 
cold,  on  wet  days  as  on  dry,  has  come  to  the  hospital  twice  a  week 
for  medicine,  notoriously  lives  far  longer  than  his  brother  who, 
more  fortunate  in  being  well  fed  and  protected  from  the  inclemency 
of  the  weather,  is  shut  up  in  the  equably  heated  wards  of  the 
hospital,  and  thus  loses  the  bracing,  invigorating  stimulus  of  the 
fresh  breezes  of  heaven. 

Without  further  discussing  the  predisposing  causes  of  consump- 
tion, Tve  will  pass  on  to  the  consideration  of  tubercle,  the  material 
-which  forms  the  characteristic  anatomical  element  of  the  disorder. 

Tubercle  is  a  substance  formed  by  a  retrograde  metamorphosis  of 
an  exudation  from  the  blood.  It  is  a  material  of  imperfect  organi- 
zation and  low  vitality,  unfit  for  the  construction  of  new  tissues, 
and  therefore  purely  excrementitious.  Sometimes  it  is  deposited 
in  one  organ,  sometimes  in  another,  sometimes  in  all  the  organs  of 
the  body ;  but  in  every  instance  it  is  a  foreign  body,  and  damages 
the  organs  in  -which  it  is  imbedded.  In  appearance  it  varies 
greatly,  the  varieties  observed  being  referable  in  part  to  differences 

*  Thus  Verhaegle  reports  that  the  deaths  from  consumption,  in  relation  to  the 
death  from  all  causes,  amount  to  19  per  cent,  amongst  the  population  of  the 
interior,  whilst  the  deaths  from  the  same  cause  among  seamen  at  Ostend  are 
limited  to  4-6  per  cent,  (see  '  Edinh.  Med.  Journ.,'  May,  1859,  p.  1063)  ;  and 
Dr.  Christison,  to  the  same  efTect,  tells  us  "that  in  Glasgow  385  persons  in  every 
100,000  of  the  population  die  annually  of  consumption,  whilst  in  Edinburgh  283 
i3  the  number;  in  the  Highlands,  179;  in  the  Lothians,  a  fine  agricultural 
country,  only  125 ;  and  in  Berwickshire,  where  there  are  no  towns  with  over  3500 
inhabitants,  there  are  only  105  deaths  from  consumption  in  100,000  :"  and,  further, 
that  the  natives  of  the  Western  Isles  of  Scotland  are  almost  entirely  free  from  the 
disease.  So,  again,  Dr.  Livingstone,  the  African  explorer,  has  shown  that  the  native 
tribea  of  South  Africa,  who  live  an  out-door  life  and  know  nothing  of  town  employ- 
ments and  the  confinement  of  civilised  life,  are  free  from  the  curse  of  consumption. 
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of  structure,  but  partly  also  to  the  age  and  extent  of  the  deposit. 
It  may  exist  in  two  distinct  forms.  In  the  one  it  produces  minute, 
firm,  semi-transparent  granules  of  a  bluish-grey  colour,  very  dif- 
ferent in  appearance  from  ordinary  tubercle,  and  known  as  w  grey 
miliary  tubercles."  These  may  be  sparsely  scattered  through  the 
lungs  or  may  crowd  their  entire  tissue.  In  most  instances  they 
are  isolated  and  sometimes  are  so  minute  as  to  be  scarcely  dis- 
cernible by  the  naked  eye,  but  more  commonly  they  are  about 
the  size  of  a  millet  seed,  and  occasionally,  when  several  of  them 
coalesce,  they  may  form  a  mass  as  large  as  a  small  pea.  Usually 
firm  and  of  a  semi-cartilaginous  hardness,  they  are  occasionally 
softer  and  less  resistent,  and  admit  of  being  crushed  between  the 
fingers,  whilst  not  unfrequently  they  are  intermixed  with  black 
pigmentary  matter,  or  else  are  surrounded  by  it. 

The  other  and  more  common  form  of  deposit  is  that  known 
under  the  title  of  "  crude  yellow  tubercle."  This  form  of  tubercle 
is  quite  opaque,  and  varies  in  colour  from  a  dirty  white  to  a  drab 
or  a  bright  buff,  and  in  consistence  from  that  of  firm  tough  cheese 
to  that  of  diffluent  cream  cheese.  In  many  instances  it  exists  in 
roundish  or  irregularly  shaped,  isolated  masses ;  in  others,  a  large 
portion  of  the  lung  is  infiltrated  with  it ;  and  in  others,  again,  it 
forms  isolated  masses  in  one  part  of  the  lung,  and  in  another  infil- 
trates large  portions  of  the  lung  tissue.  The  isolated  deposits  may 
vary  in  size  from  that  of  a  millet  seed  to  that  of  a  hazel  nut  or  a 
large  walnut— the  larger  masses  being  formed  by  the  aggregation 
of  the  smaller  deposits,  which  give  rise  to  compression  and  atrophy 
of  the  intervening  tissue.  Thus  the  size  of  the  tuberculous 
masses  is  determined  by  the  extent  of  lung  tissue  implicated  in  the 
mischief,  and  their  shape  by  the  form  of  the  spaces  in  which  the 
deposits  take  place.  Not  unfrequently  the  deposit  is  soft  and 
pultaceous  in  one  part  of  the  lung,  firm  and  tough  in  another, 
extremely  friable  in  yet  another  j  or,  if  the  deposit  be  old,  it  may 
have  undergone  calcareous  or  cretaceous  transformation,  and  may 
prove  of  stony  hardness.  In  another  class  of  cases,  the  tubercu- 
lous matter  becomes  mixed  up  with  dark-coloured  carbonaceous 
deposit,  which  not  only  colours  the  tubercle,  but  gives  a  bluish- 
black  tinge  to  the  pulmonary  tissue. 
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Opinions  have  varied  as  to  the  precise  relationship  subsisting 
between  these  two  forms  of  tubercular  deposit.    Laennec  and  his 
followers  regarded  the  grey  miliary  granulations   as  nascent 
tubercles,  the  germs  of  crude  yellow  tubercle,  whilst  others  have 
maintained  that  the  two  forms  of  deposit  are  essentially  distinct, 
and  not  merely  different  stages  of  the  same  deposit.    Even  in  the 
present  day  pathologists  are  not  agreed  on  the  subject.*  My 
own  opinion  is,  that  they  both  originate  ,in  perverted  nutritive 
action   consequent  on  a  tendency  to  tubercular   disease,  and 
though  intimately  allied  in  their  nature,  are  each  probably 
connected  with  a  somewhat  different  condition  of  the  system.t 
The  frequent  occurrence  of  extensive  deposits  of  grey  miliary 
granulations  without  any  appearance  of  yellow  tubercle,  and 
of  yellow  tubercle  without  any  trace  of  grey  granulation,  is 
of  itself  sufficient  proof  that  the  two  forms  of  deposit  are 
independent  of  each  other,  or,  at  least,  that  the  grey  granu- 
lation is  not  a  stage  through  which  yellow  tubercle  must 
necessarily  pass.     On  the  other  hand,  it  is  certain  that  both 
varieties  occasionally  coexist  in  the  same  lung,  and  even  in  the 
same  parts  of  an  affected  lung;  nay  more,  specks  of  yellow 
tubercle  may  be  sometimes  observed  imbedded  in  the  substance  of 
the  grey  granulations,  as  if  the  grey  granulations  may  undergo 
degeneration  and  may  be  ultimately  transformed  into  yellow 
tubercles.    Further,  the  differences  observed  between  these  two 
varieties  of  tubercle  disappear  in  great  measure  when  recourse  is 
had  to  chemical  analysis  and  microscopical  research.    The  micro- 
scope has  shown  that  tubercle,  whether  "  grey  miliary"  or  "  crude 
yellow  tubercle,"  consists  of -granular  matter,  elementary  mole- 
cules, and  fat  globules,  and  of  so-called  tubercle  corpuscles,  which 
are  imperfectly  formed  cells  of  irregular  and  often  angular  shape 

*  See  Laennec  Qoc.  cit.),  Louis,  Bayle,  Kokitansky,  Henle,  Vogel,  Lebert.  A 
concise  review  of  the  different  opinions  entertained  on  the  subject  is  given  by  Ancell, 
loc.  cit.,  pp.  127-132. 

+  Kokitansky  lends  the  weight  of  his  authority  to  this  view,  but  M.  Villcmin, 
whose  experiments  on  the  inoculation  of  tubercle  have  thrown  considerable  light  on  the 
can3ation  of  tuberculosis,  draws  no  distinction  between  the  two  forms  of  deposit. 
Indeed,  if  the  results  he  obtained  are  not  due  to  some  peculiarity  in  the  animals  on 
which  he  operated,  it  would  appear  that  Lacnnec's  suggestion  is  correct,  and  that  the 
gny  miliary  is  in  many  instances  the  earliest  form  of  tubercle. 
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containing  granules,  but  without  any  distinct  nucleus.  The  rela- 
tive proportion  of  these  constituents  varies  greatly  in  different 
forms  of  tubercle,  and  to  these  variations  are  attributable  the 
differences  observed  in  the  appearance  of  that  deposit.  In  recent 
and  firm  tubercle,  and  especially  in  the  grey  miliary  tubercle,  the 
cell  element  prevails  and  fatty  matter  exists  in  the  smallest 
possible  quantity ;  whilst  in  soft  yellow  tubercle  of  low  vitality, 
and  in  old  tubercle  which  is  undergoing  degeneration  and  soften- 
ing, the  fatty  and  granular  matters  are  in  much  larger  quantity, 
and  the  cells  fewer  in  number,  if  not  altogether  absent*  Epi- 
thelium, pus-globules,  and  portions  of  yellow  elastic  fibrous 
tissue,  the  products  of  disintegration  of  the  lung,  may  also  be 
visible.  When  calcareous  or  cretaceous  transformation  has  taken 
place,  earthy  granules  are  seen  of  irregular  form  and  size,  and 
crystals  of  cholesterine  are  frequently  present ;  whilst  if  pigmentary 
matter  exists,  it  is  seen  as  black  molecules  infiltrating  the  tubercle, 
or  else  is  collected  round  it  into  small,  irregular  black  masses. 

Chemistry,  equally  with  the  microscope,  has  failed  to  point  out 
any  very  great  difference  between  "grey  miliary"  and  "crude 
yellow"  tubercle.  Chemists  are  agreed  in  regarding  tubercle  as 
consisting  of  some  modified  protein  compound  or  compounds  with 
fat  and  earthy  salts  ;f  they  disagree  only  as  to  the  precise  character 
and  relative  proportion  of  these  constituents  in  the  specimens  they 

*  It  has  been  suggested  by  Dr.  Cotton  (loc.  cit.,  p.  16)  that  these  differences  in  the 
relative  proportion  of  the  constituents  of  tubercles  are  due  not  only  to  the  age  of  the 
tubercle  and  the  precise  stage  of  its  degeneration,  but  to  the  "  degree  of  phthisis" 
wbich  has  produced  it,  and  that  to  this,  in  a  great  measure,  are  attributable  the 
varieties  in  the  course  and  duration  of  the  disease.  I  am  strongly  inclined  to  believe 
that  the  influence  here  referred  to  does  modify  the  character  of  tubercles,  but  it  will 
not  wholly  serve  to  explain  the  difference  between  the  "  grey  miliary  "  and  the  "  crude 
yellow  "  or  scrofulous  tubercles,  which  are  probably  connected  with  different  states 
of  constitution. 

f  Scherer  gives  the  following  as  the  result  of  an  analysis  of  tubercles  after  the  salts 
and  all  foreign  matters  had  been  carefully  removed,  viz. : 

Carbon  ....  53-888 
Hydrogen.  .  .  .  7-112 

Nitrogen  ....  17-237 
Oxygen    .  .  .  .  21767 

This  corresponds  with  the  formula  CoH^NgO^.  Hence,  tubercle  may  be  regarded 
as  protein  (C4sH36N0O1.l)  from  which  five  atoms  of  carbon,  one  of  hydrogen,  and  one  of 
oxygen  have  been  removed.    (See  Simon's  '  Chemistry,'  translated  by  Dr.  Day,  p.  479.) 
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have  severally  examined.  The  albuminoid  matters,  however, 
appear  to  exist  in  largest  quantity  in  firm  and  recent  tubercle  5 
the  fatty  matters  and  the  earthy  salts— which  consist  principally  of 
carbonate  and  phosphate  of  lime,  with  a  small  portion  of  some  salt 
of  soda — in  old  tubercle,  or  in  tubercle  which  has  undergone  trans- 
formation subsequent  to  its  deposition* 

Tubercle  possesses  one  feature  by  which  it  is  distinguished  from 
most  other  modifications  of  deposit  in  the  lungs,  namely,  that  it  is 
reproducible  by  inoculation.  M.  Villemin  has  shownf  that  when 
the  anatomical  elements  of  tubercle  are  introduced  into  any  part 
of  the  body,  miliary  tubercles  are  developed  in  the  lung,  and  he 
has  thus  succeeded  in  establishing  an  important  distinction  between 
true  tubercle  and  syphilitic,  fibroid  and  other  nodular  deposits 
which  often  occur  in  the  lungs,  and  which  not  only  give  rise  to  the 
symptoms  of  phthisis  during  life,  but  are  too  often  regarded  after 
death  as  of  a  tubercular  nature. 

Tubercle,  when  once  deposited,  may  long  remain  very  nearly  in 
statu  quo,  or  may  slowly  or  speedily  undergo  transformation. 
The  precise  nature  and  rapidity  of  the  change  will  depend  in  part 
on  the  original  constitution  of  the  deposit,  and  partly  on  the  exist- 
ing condition  of  the  patient's  system.  The  grey  miliary  tubercle 
does  not  ordinarily  break  up  or  undergo  softening ;  it  loses  its 
transparency,  and  ultimately  shrinks  into  a  dense,  hard,  tough 
mass.  In  certain  instances,  however,  in  which  it  becomes  the  seat 
of  yellow  tubercular  deposit,  or  undergoes  transformation  into 
yellow  tubercle,  it  loses  this  character,  and  is  liable  to  soften  and 
break  up ;  in  others  it  becomes  the  seat  of  slight  earthy  deposit. 

Yellow  tubercle,  on  the  contrary,  is  prone  to  soften,  the  process 
of  disintegration  commencing  sometimes  in  the  centre  of  the 
tuberculous  mass,  but  more  commonly  at  its  periphery. J  Soften- 
ing, however,  does  not  necessarily  occur  in  yellow  tubercle.  It 
usually  takes  place  sooner  or  later  if  the  patient's  health  continues 

*  For  full  particulars  respecting  the  chemical  analysis  of  tubercle  by  Thenard, 
Lassaigne,  Hecht,  Boudet,  Giiterbock,  Scharlau,  Vogel,  Lehmann,  Lhuritier, 
Scherer,  Preuss,  Wood,  Simon,  Glover,  and  others,  see  Ancell,  loc.  cit.,  pp.  143-151. 
Ateo  an  analysis  by  Wright,  '  Med.  Times,'  vol.  ii,  pp.  418,  419. 

f  '  Gazette  Hebdomadaire,'  1865-6. 

%  For  a  detailed  explanation  of  tho  modes  in  which  softening  occurs,  sco  Lcbert, 

loc.  cit. 
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to  fail ;  in  which  case  the  tissue  entangled  in  the  tuberculous  mass 
or  immediately  surrounding  the  softened  tubercle  becomes  in- 
flamed and  ulcerates,  the  softened  scrofulous  matter,  mixed  with 
portions  of  the  disintegrated  lung  tissue,  finds  its  way  into  the  air- 
passages,  excites  cough,  and  is  then  expectorated  and  got  rid  of, 
leaving  cavities  or  vomicae  in  the  lungs.  But  if  the  patient's 
health  improves,  and  the  tendency  to  the  disease  is  arrested,  the 
tubercles  may  remain  in  statu  quo,  or  may  ultimately  be  absorbed, 
or  may  undergo  calcareous  or  cretaceous  transformation.  After 
softening  has  taken  place  and  the  disintegrated  tubercle  has  been 
removed  by  expectoration,  the  cavities  which  remain  in  the  lung 
may  cicatrize  under  the  influence  of  returning  health  and  increased 
vital  power. 

Many  persons  have  argued  against  the  absorption  of  tubercle, 
and  have  boldly  asserted  that  its  absorption  is  impossible. 
But  there  are  no  valid  grounds  for  this  statement.  True  it  is  that 
the  general  health  and  the  tone  of  the  system  rarely  improve  so 
far  as  to  render  absorption  of  tubercle  probable,  and  it  is  equally 
time  that  from  its  nature  and  position  tubercle  does  not  easily 
admit  of  absorption ;  but  experience  at  the  bedside  and  observa- 
tion in  the  dead-house  leave  little  room  for  doubt  that  its  absorp- 
tion may  take  place  under  favourable  circumstances.  Its  gradual 
disappearance  from  the  glands  of  the  neck  and  other  external  parts 
of  the  body  admits  of  ocular  demonstration,  and  the  stethoscope 
affords  presumptive  proof  of  its  occasional  absorption  from  the 
lungs;  whilst  its  almost  entire  absence  from  the  textures  sur- 
rounding the  cicatrices  of  old  healed  vomicae,  and  its  occasional 
transformation  into  cretaceous  or  calcareous  matter  —  which 
implies  the  disappearance  of  the  liquid  and  animal  matter  of 
tubercle — complete  the  chain  of  evidence  which  induces  me,  in 
common  with  Andral,  Carswell,  and  many  recent  pathologists,  to 
regard  its  absorption  as  possible. 

Tubercles  may  be  deposited  on  the  free  surface  of  the  mucous 
membrane  of  the  air-cells  or  bronchi,  or  in  the  pulmonary  tissue 
beneath  it — a  fact  which  has  an  important  bearing  on  the  causa- 
tion of  certain  physical  signs.*    Very  generally  they  arc  deposited 

*  Thus  the  deposit  of  the  tubercle  iu  the  submucous  tissue  gives  rise,  as  I  believe, 
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in  isolated  masses,  but  in  the  infiltrated  form  of  tubercular  deposit 
they  block  up  the  air-cells  and  smaller  bronchi,  just  after  the 
manner  of  inflammatory  exudation.  They  may  be  few  in  number, 
or  extremely  numerous,  and  may  be  distributed  through  every 
part  of  the  lungs,  though  generally  the  seat  of  their  deposit  varies 
with  the  age  of  the  patient  and  the  form  of  the  malady.  In  cases 
of  acute  phthisis,  and  especially  when  the  deposit  is  of  the  grey 
miliary  variety,  tubercles  are  apt  to  be  disseminated  through 
all  parts  of  the  lungs,  and  in  children  the  same  fact  is  frequently 
observed ;  but  in  chronic  cases  and  in  adults  the  deposits  usually 
commence  in  the  summit  of  the  lungs,  and  become  scarcer  or 
altogether  absent  in  the  lower  lobes.  In  a  diagnostic  point  of 
view,  this  fact  is  of  the  utmost  importance;  but  it  must  ever  be 
borne  in  mind  that  exceptions  are  numerous,  and  that  every 
possible  variation  maybe  met  with.  In  most  instances  both  lungs 
are  affected  to  a  greater  or  less  extent,  but  the  tubercle  is  deposited 
earliest,  and  the  tubercular  deposit  is  larger  in  amount,  and  in  a 
more  advanced  stage  of  softening  at  their  apices  than  in  their 
middle  or  lower  portions ;  so  that  when  large,  empty  cavities  exist 
at  the  summit  of  the  lungs,  smaller  and  more  recent  vomicae  are 
found  lower  down,  and  crude  unsoftened  tubercle  or  healthy  lung 
tisane  at  the  base.  But  sometimes  the  middle  or  base  of  one  or 
both  lungs  is  alone  or  principally  affected,  and  at  others  one  lung 
may  escape  altogether,  while  the  entire  structure  of  the  other  is 
infiltrated  with  tubercle,  or  broken  up  into  vomicae.  Sometimes, 
again,  both  lungs  may  be  partially  or  extensively  implicated,  but 
the  tubercles  may  have  undergone  degeneration  and  softening  in 
the  one  lung,  whilst  they  are  hard  and  present  all  the  characters 
of  recent  deposits  in  the  other. 

Andral,  Carswell,  Louis,  and  others,  have  asserted  that  tubercles 
are  more  commonly  found  in  the  left  than  in  the  right  lung — a 
statement,  which,  if  correct,  would  have  been  of  diagnostic  value. 
But  careful  observation  in  the  wards  and  in  the  dead-house  of  St. 
George's  Hospital  has  convinced  me  that  this  opinion  has  no  valid 
foundation,  and  the  statistics  diligently  collected  from  our  register 

to  the  more  marked  degrees  of  prolonged  expiration,  and  leads  to  the  remarkablo 
phenomenon  of  dry  clicking.    (See  pp.  144-1-17  of  this  treatise.) 
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by  Dr.  Chambers  show  that  the  statement  commonly  promulgated 
on  the  subject  is  at  variance  with  the  facts  revealed  by  the  scalpel.* 

A  few  points  connected  with  vomicae  require  further  notice.  In 
the  first  place,  they  may  vary  greatly  both  in  size  and  number. 
Sometimes,  though  rarely,  they  occur  singly ;  at  others  a  whole 
lung  is  riddled  with  them ;  sometimes  they  are  no  larger  than  a 
pea,  whilst  in  certain  instances  they  are  as  large  as  a  walnut  or  an 
orange,  or  are  even  capable  of  containing  a  pint  or  more  of  fluid. 
The  larger  cavities  are  formed  by  the  coalescence  of  smaller 
vomica?,  and  are,  therefore,  irregular  in  shape,  and  usually  inter- 
sected by  bands  of  tissue  which  have  escaped  disintegration.  The 
tissue  surrounding  them  is  generally  much  solidified,  partly  by  the 
presence  of  crude  tubercle,  and  partly  by  an  albuminoid  exudation, 
the  result  of  the  inflammatory  process  which  has  accompanied  the 
deposit  and  subsequent  softening  of  the  tubercular  mass. 

Sometimes,  though  rarely,  the  large  blood-vessels  which  traverse 
those  portions  of  the  lung  which  are  converted  into  vomicae  are 
laid  open  by  ulceration  during  the  process  of  softening,  giving  rise 
to  copious  and  fatal  haemorrhage.  But  almost  invariably  the 
pressure  of  the  tubercle  leads  to  obliteration  of  the  vessel  and 
coagulation  of  the  blood  which  it  contains  long  before  its  coats 
yield  to  ulceration,  so  that  haemorrhage  from  that  source  is- ex- 
tremely rare;  and  when  spitting  of  blood  does  occur  in  connection 
with  vomicae,  the  blood  generally  issues  from  minute  con- 
gested vessels  on  their  ragged  pulpy  walls.  Occasionally,  though 
very  rarely,  a  pervious  vessel  may  be  found  imbedded  in  the 
bands  which  intersect  the  vomicae,*  and  sometimes  an  obliterated 

*  Thus  among  517  consumptive  patients  examined  in  the  dead-house  of  St.  George's 
Hospital  during  the  ten  years  ending  December  31st,  1850,  there  were  171  in  whom 
tubercle  was  found  in  its  crude,  unsoftened  state.  Of  these  32  had  tubercle  in  the 
right  lung  and  not  in  the  left;  21  in  the  left  and  not  in  the  right ;  117  had  tubercle 
in  both  lungs :  whilst  of  343  patients  in  whom  the  tubercular  matter  had  softened 
and  formed  vomicaj,  56  had  vomica;  in  the  right  and  not  in  the  left  lung ;  59  in  the 
left  and  not  in  the  right;  and  in  224  voraicaa  existed  on  both  sides.  In  2  cases  the 
records  are  imperfect,  and,  without  defining  the  side,  state  only  that  vomica?  existed 
on  one  side  and  not  on  the  other ;  and  in  2  others  the  description  is  omitted,  in  con- 
sequence of  the  imperfection  of  the  notes  kept.  For  further  details  see  1  Decenniuin 
Path., '  chap,  iv,  pp.  47,  48. 

t  Louis  examined  123  cases  in  which  vomica)  existed,  intersected  by  bands,  and  in 
five  instances  only  did  he  discover  a  pervious  blood-vessel  in  the  bands. 
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vessel,  which  has  escaped  ulceration,  will  itself  form  one  of  the 

bands.  ,  . 

Those  portions  of  the  bronchial  tubes  which  are  included  m  the 
tubercular  mass  become  obstructed  by  the  deposit  of  tubercle,  so 
that  during  the  earlier  stages  of  a  vomica  there  is  seldom  much 
communication  between  the  cavity  and  the  main  air-passages; 
but,  after  a  time,  the  obliterated  bronchi  yield  with  the  surround- 
ing lung  structure  to  the  process  of  ulceration,  and  are  thus  broken 
down  and  expectorated.  Consequently,  the  patulous,  ulcerated  ex- 
tremities of  one  or  more  pervious  air-tubes  of  considerable  calibre 
are  almost  sure  to  be  seen  terminating  abruptly,  as  if  cut  across, 
iu  the  walls  of  a  large  vomica,  and  they  form  the  openings  by 
which  air  finds  admission  into  the  cavity,  and  the  outlets  by 
which  the  matter  which  is  secreted  from  its  internal  surface, 
together  with  the  disintegrated  tissue  of  the  lung,  escape  into  the 
main  bronchi  and  windpipe. 

As  long  as  a  tendency  to  disintegration  continues,  the  internal 
surface  of  the  vomicae  remains  pulpy  and  ragged  j  but  if  the 
general  tone  of  the  system  improves,  and  a  tendency  to  repair 
ensues,  their  internal  surface  becomes  smoother,  and  ultimately  is 
lined  by  a  sort  of  false  membrane.  Sometimes  this  membrane  is 
extremely  vascular,  and  secretes  a  large  quantity  of  puriform  fluid ; 
at  others  it  becomes  dense  and  cartilaginous  in  appearance,  and 
shows  no  disposition  to  contract,  so  that  the  cavity  may  remain 
open  for  years.f  But  more  generally,  when  the  reparative  process 
is  established,  the  fibrinous  membrane  contracts,  the  cavity  closes, 
and  the  surface  of  the  lung  immediately  over  the  seat  of  the  vomica 
becomes  puckered.  Not  unfrequently  a  portion  of  calcareous  or 
cretaceous  matter  is  found  entangled  in  or  immediately  adjoining 
the  cicatrix. 

It  would  naturally  occur  to  any  one  unacquainted  with  patho- 
logical phenomena,  that  ulceration  occurring  in  the  pulmonary 
tissue  would  be  likely  to  make  its  way  through  the  pleural  mem- 

*  This  fact  was  remarkably  exemplified  in  the  case  of  a  young  friend  of  mine,  who 
was  seen  during  life  by  the  late  Dr.  Chambers,  and  by  Dr.  C.  J.  B.  Williams.  Those 
gentlemen  detected  a  vomica  at  the  apex  of  either  lung,  and  when  the  patient  died 
nine  years  afterwards,  the  cavities  were  found  patulous,  about  the  Bize  of  a  small 
walnut,  and  lined  with  a  dense,  smooth,  vascular  membrane. 
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brane,  and  thus  establish  a  direct  communication  with  the  cavity 
of  the  pleura.    Such  is  indeed  the  case  sometimes,  though  rarely 
— so  rarely  that  it  occurred  ten  times  only  (five  times  on  the  right 
and  five  times  on  the  left  side)  amongst  168  consumptive  patients 
whom  I  carefully  examined  throughout  the  period  of  their  residence 
in  St.  George's  Hospital.*    And  the  reason  of  its  not  occurring 
more  frequently  is  at  once  revealed  by  post-mortem  examination; 
for  when  tubercles  are  seated,  as  they  often  are,  near  the  surface  of 
the  lung,  they  are  apt  to  excite  adhesive  inflammation  of  the 
pleural  membrane— not   extensive  inflammation  attended  by 
copious  effusion,  but  dry,  adhesive  pleurisy,  usually  corresponding 
in  position  and  limited  in  extent  to  the  area  of  the  tubercular 
deposit,  and  causing  the  costal  and  pulmonary  pleura  to  cohere. 
The  risk  of  a  mixed  aeriform  and  softened  tuberculous  effusion 
into  the  pleural  cavity  is  thus  avoided,  and  partial  or  local  adhe- 
sion of  the  pleura  is  the  only  consequence.   This,  however,  is  of  very 
constant  occurrence,  and  is  most  common  and  most  extensive  at 
the  apices  of  the  lungs,  where  the  tubercles  are  usually  most  nume- 
rous.  Louis  informs  us  that  it  was  absent  in  one  only  out  of  112 
consumptive  patients  whom  he  examined  after  death,  and  it  was 
present  in  forty-six  out  of  fifty  fatal  cases  of  phthisis  which  I 
noted  with  a  special  view  to  this  inquiry ;  two  out  of  the  remain- 
ing four  cases  being  examples  of  the  grey  miliary  deposit.    It  was 
also  present  in  392  cases  out  of  514  cases  of  pulmonary  tubercle 
(not  all  fatal  cases  of  consumption)  which  were  examined  in  the 

*  This  is  a  considerably  higher  per-centage  than  that  deduced  by  Dr.  T.  Chambers 
from  the  post-mortem  records  of  St.  George's  Hospital.  He  gives  19  cases  of  pneu- 
mothorax (11  on  the  right  side  and  8  on  the  left)  amongst  514  cases  of  tuberculosis. 
But,  in  truth,  those  numbers  do  not  adequately  represent  the  frequency  of  tubercu- 
lous perforation  of  the  pleura.  A  certain  proportion  of  the  patients  in  whom  this 
complication  occurs  recover  sufficiently  to  leave  the  hospital;  and  in  a  considerable 
proportion  of  those  who  die  in  the  hospital  the  effused  air  is  absorbed,  the  two  sur- 
faces of  the  membrane  become  adhereut,  and  the  lesion  escapes  notice  in  the  post- 
mortem record.  Further,  pneumothorax  rarely  takes  place  except  towards  the  later 
stage  of  consumption,  and  a  large  proportion  of  the  515  cases  analysed  by  Dr.  Cham- 
bers were  not,  strictly  speaking,  fatal  cases  of  consumption,  but  were  rather  cases  in 
which  death  occurred  from  some  other  causes,  though  tubercles  to  a  greater  or  less 
extent  were  found  in  the  lung.  If  the  inquiry  were  limited  to  fatal  cases  of  con- 
sumption, the  proportion  in  which  pneumothorax  occurs  would  be  found  infinitely 
larger  than  that  which  I  have  given  above. 
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dead-house  of  St.  George's  Hospital  during  the  ten  years  ending 
December,  1850  *  Thus,  partial  or  local  pleurisy  may  be  regarded 
as  a  frequent,  if  not  a  constant,  complication  of  phthisis  pulmo- 
nalis;  perforation  of  the  pleura  and  pneumothorax  as  a  com- 
paratively uncommon  event.  But  it  must  not  be  understood  that 
the  pleurisy  which  accompanies  phthisis  is  always  dry  and  limited 
in  extent.  Commonly,  indeed,  it  is  so,  and  still  more  generally 
the  inflammation,  if  acute,  is  limited  to  one  side  of  the  chest ;  but 
occasionally  it  exists  on  both,t  and  in  a  considerable  proportion 
of  cases  in  which  it  is  limited  to  one  side  it  is  diffused  over  a 
large  portion  of  the  pleural  membrane,  and  is  accompanied  by  a 
profuse  outpouring  of  fluid,  which  is  a  serious  aggravation  of  the 
patient's  danger,  and  hurries  him  to  an  untimely  grave. 

Other  complications  are  also  of  frequent  occurrence.  Amongst 
these  may  be  mentioned  atrophy  of  the  lung  tissue,  resulting  from 
the  cutting  off  of  a  due  supply  of  blood  by  the  pressure  of  tubercle 
on  the  blood-vessels ;  emphysema,  which  was  observed  in  forty-one, 
or,  in  other  words,  in  7'9  per  cent,  of  the  phthisical  cases  examined 
in  St.  George's  Hospital  during  a  period  of  ten  years ;%  and  still 
more  frequently  bronchitis  and  pneumonia.  The  morbid  condition 
of  the  blood  in  phthisis,  and  the  local  irritation  which  attends 
tuberculization  of  the  lung,  are  apt  to  produce  not  only  conges- 
tion, but  active  inflammation  of  the  bronchial  mucous  membrane, 
or  of  the  surrounding  lung  structure,  and  thus  the  phenomena 
which  have  been  already  discussed  in  the  sections  devoted  to 
bronchitis  and  pneumonia  are  met  with  during  the  course  of  con- 
sumption. Pneumonia,  however,  is  less  commonly  excited  by 
tubercular  deposit  than  congestion  and  inflammation  of  the 
bronchial  mucous  membrane,  which  are  prone  to  occur  at  all  stages 
of  the  disease. 

Another  complication  which  is  apt  to  arise,  especially  in  children 
is  tuberculization  and  enlargement  of  the  bronchial  glands  ;§  and 
*  '  Decennium  Path.,'  p.  257. 

f  Thus  it  was  present  on  hoth  sides  in  no  less  than  29  of  the  tubercular  cases 
already  alluded  to  as  have  been  examined  in  the  dead-house  of  St.  George's  Hospital 
during  the  ten  years  ending  December  31st,  1850. 

X  '  Decennium  Path.,'  p.  63. 

§  For  a  full  description  of  the  physical  signs  and  general  symptoms  produced  by 
this  affection,  see  pp.  45G-8  of  this  treatise. 
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another,  which  is  extremely  frequent,  more  particularly  in  adults, 
is  ulceration  of  the  mucous  lining  of  the  upper  air-passages.  The 
epiglottis,  the  internal  surface  of  the  larynx,  and  the  tracheal  and 
bronchial  mucous  membrane  are  all  liable  to  be  implicated  in  the 
ulcerative  process,  and  when  so  affected,  give  rise  to  symptoms 
which  will  be  fully  described  hereafter. 

But  consumption  is  not  merely  a  disease  of  the  lungs  and  air- 
passages;  it  is  essentially  a  constitutional  disorder,  and,  as  stated 
at  the  commencement  of  this  chapter,  it  may  leave  its  traces  in 
other  parts  besides  the  chest.*  The  brain  and  its  membranes  are 
prone  to  be  the  seat  of  tubercle;  so  are  the  liver,  spleen,  and 
kidneys :  so  also  are  the  cervical  and  mesenteric  glands,  which  in 
children  are  seldom  exempt.  The  glandular  structure  of  the 
bowels  may  be  implicated  in  the  same  way,  and  small  hard  masses 

*  This  is  seen  by  reference  to  the  subjoined  record  of  the  post-mortem  examinations 
of  566  tuberculous  patients  at  St.  George's  Hospital  during  the  ten  years  ending 
December,  1850,  as  recorded  in  the  'Decennium  Pathologicum.5  The  first  table 
shows  the  seat  of  tubercle  in  517  cases  of  pulmonary  consumption;  the  second 
exhibits  their  seat  in  the  49  cases  in  which  tubercles  did  not  exist  in  the  lungs. 

Tubercle  in  other  organs  conjointly  with  the  Lmngs. 
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Seats  of  tubercular  deposit  in  cases 
of  pulmonary  consumption. 

In  37  ci 
from  birt 
15  inclu 

In  211  c 
from  15  t 
inclusi 

In  155  c 
from  30  t 
inclusi 

In  77  ca 
from  45  t 
inclusi 

In  11  c 

above 

«  c  6 

ax  |  = 

g  i? 

id  d 

1.  Intestinal  canal 

10 

71 

37 

14 

9 

141 

2.  Mesenteric  glands  . 

17 

37 

26 

9 

1 

3 

93 

3.  Kidneys 

6 

46 

26 

4 

1 

1 

91 

4.  Peritoneum  . 

6 

23 

8 

4 

1 

42 

5.  Bronchial  glands  . 

10 

13 

6 

2 

3 

34 

6.  Nerve  centres 

10 

15 

3 

28 

7.  Spleen  .... 

6 

12 

4 

1 

23 

8.  Liver  .... 

5 

7 

1 

13 

9.  Bladder    and  prostate 

gland 

6 

3 

2 

1 

12 

10.  Organs    of  generation 

(male  and  female  di- 

vided below) 

5 

1 

2 

1 

9 

11.  Heart  and  pericardium  . 

2 

3 

5 

12.  Male  organs  of  generation 

3 

1 

1 

5 

13.  Female  organs  of  genera- 

4 

tion  .... 

2 

2 

14.  Axillary    and  cervical 

4 

glands 

1 

2 

1 

15.  Anterior  mediastinum 

3 

3 

16.  Pancreas 

1 

1 

17.  Cranial  bones . 

1 

1 
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of  yellow  tubercle  may  be  seen  projecting  from  the  surface  of  the 
intestine  ;*  or  the  tubercle  may  soften,  and  cause  ulceration,  and 
lead  eventually  to  perforation  of  the  peritoneum,  and  to  peritonitis 
resulting  from  the  escape  of  faecal  matter  into  the  cavity  of  the 
abdomen  ;  or  tubercular  deposit  may  take  place  in  the  peritoneum, 
and  occasion  chronic  inflammation  and  ascites.  Piles,  and  fistula 
in  ano,  are  other  of  its  common  accompaniments  ;f  fatty  and 
amyloid  degeneration  of  the  liver  is  another,  and  oedema  of  the 
lower  extremities,  resulting  from  coagulation  of  blood  in  the  veins, 
and  consequent  obstruction  to  the  circulation,  is  another  which 
occasionally  proves  very  distressing. 

The  physical  signs  of  pulmonary  consumption,  no  less  than  its 


Cases  in  which  the  Lungs  were  free  from  Tubercle. 


Seat  of  tubercular  deposit. 

From 
1  to  15. 

From 
15  to  30 

From 
30  to  45 

From 
45  to  60 

Above 
60. 

Age 
doubtful 

In  49 

cases  at 
all  ages. 

L  Kidneys .... 

1 

4 

5 

4 

1 

15 

2.  Bronchial  glands  . 

1 

5 

3 

9 

3.  Peritoneum  . 

3 

1 

2 

1 

7 

4.  Abdominal  glands  . 

1 

2 

1 

1 

1 

6 

5.  Parts  of  generation 

1 

1 

1 

2 

5 

6.  Liver  .... 

2 

2 

1 

5 

7.  Intestinal  canal 

1 

4 

5 

8.  Xerve-centres 

2 

2 

1 

5 

9.  Spinal  bones  .  ■» 

3 

1 

4 

10.  Parietal  pleura 

1 

2 

2 

11.  Cranium 

2 

3 

12.  Hip  ... 

2 

2 

13.  Other  joints  . 

1 

1 

2 

14.  Cellular  tissue  and  mus- 

cles .... 

1 

1 

2 

15.  Pericardium  . 

1 

1 

2 

16.  Shaft  of  femur 

1 

1 

17.  Spleen  .... 

1 

1 

18.  Dura  mater  . 

1 

1 

19.  Nervus  abducens  . 

1 

1 

20.  Axillary  glands 

1 

1 

21.  Cervical  glands 

1 

1 

*  Louis  states  that  he  met  with  tuberculous  ulceration  of  the  smaller  bowels  in 
fire  sixths  of  the  phthisical  cases  he  examined  after  death,  and  ulceration.of  the  larger 
bowels  was  almost  as  frerjuent. 

t  The  statistics  deduced  from  the  posl-mortem  records  of  St.  George's  Hospital 
throw  considerable  doubt  on  the  commonly  received  opinion  as  to  the  almost  invari- 
able connection  between  fistula  and  phthisis,  and  afford  grounds  for  believing  that  in 
a  large  proportion  of  cases  fistula  in  ano  is  unconnected  with  tuberculosis.  For  full 
details  see  '  Decenniuin  Pathologicum/  chap,  vi,  p.  75. 
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general  symptoms,  correspond  in  great  measure  with  the  extent 
and  condition  of  the  tubercular  deposit ;  and  as  there  are  three 
well-marked  stages  of  tubercle,  viz.,  those  of  deposition  and 
induration,  of  softening,  and  of  excavation,  it  will  be  desirable  to 
discuss  the  physical  signs  of  the  pulmonary  disease  as  they  usually 
present  themselves  at  each  of  these  stages. 

Is*  stage,  or  stage  of  deposition  and  induration—Inspection  of 
the  chest  affords  very  little  information  unless  the  tubercular 
deposit  be  large  in  amount,  or  be  confined  to  one  side.  In  the 
former  case  an  abnormal  rapidity  of  the  respiratory  movements 
will  be  observable,  and  in  both  the  former  and  the  latter  a  de- 
crease of  expansion  in  the  infra-  and  supra- clavicular  regions  on 
the  affected  side,  and,  possibly,  a  little  flattening  of  the  upper  part 
of  the  chest-walls  on  that  side.  When  the  deposit  takes  place 
equally  on  both  sides,  the  flattening  which  it  occasions  at  this 
early  stage  may  escape  notice. 

Palpation  will  sometimes  detect  deficient  expansion  in  the  infra- 
or  supra-clavicular  regions,  even  when  inspection  has  failed  to  do 
so.  It  also  gives  us  notice  of  consolidation  of  the  lung  tissue,  by 
making  us  aware  of  increased  vocal  fremitus  on  the  affected  side  ; 
the  increase,  however,  is  seldom  great,  and  on  the  right  side  can- 
not be  relied  upon  as  evidence  of  disease.  At  the  left  apex  it  is  a 
sign  of  considerable  importance. 

Mensuration  will  sometimes  detect  a  slight  diminution  in  the 
antero-posterior  diameter  of  the  infra-clavicular  regions,  and  also  a 
decrease  in  the  local  expansion  movement. 

Percussion  is  always  a  fallacious  guide  in  these  cases.    In  most 
instances  miliary  tubercles  do  not  perceptibly  affect  the  resonance 
of  the  chest,  and  even  if  they  exist  in  quantity  sufficient  to 
produce  a  slight  modification  of  the  percussion  note,  they  usually 
do  so  on  both  sides  of  the  chest,  so  that  the  alteration  of  sound 
fails  to  impress  the  ear  or  to  convey  any  definite  information.  Even 
when  considerable  masses  of  crude  tubercle  exist  at  the  apex 
dulness  is  not  an  invariable  consequence.    If  they  are  seated 
superficially,  the  sound  on  percussion  is  dull,  and  the  sense  of 
resistance  to  the  fingers  is  increased  j  but  if,  as  often  happens, 
some  healthy  or  some  emphysematous  lung  tissue  intervenes 
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between  the  consolidated  lung  and  the  chest-walls,  or  if  haply  the 
superficial  air-cells  become  distended  with  air  in  consequence  of 
any  obstruction  offered  to  its  egress  by  the  pressure  of  tubercle  on  the 
smaller  bronchi,  not  only  will  no  dulness  occur,  but  there  will  be  an 
abnormally  clear  though  shallow  resonance  over  the  affected  lung.* 
Those  alterations  in  the  percussion  note  will  be  most  perceptible  in 
the  clavicular  and  infra-clavicular  regions ;  and  if  doubts  arise  as 
to  the  existence  of  dulness  on  either  side,  recourse  should  be  had 
to  percussion,  practised  during  full  inspiration,  and  then  during 
deep  expiration.  In  the  former  case,  if  tubercles  exist,  the  in- 
crease of  resonance  on  the  affected  side  will  be  slight  as  compared 
with  that  on  the  healthy  side,  whilst  in  the  latter  case  the  dulness 
will  be  far  greater  on  the  affected  side  than  over  the  healthy, 
unaffected  lung.f  In  all  cases  it  is  the  difference  of  the  percus- 
sion note  on  the  two  sides  of  the  chest,  rather  than  the  actual 
quality  of  the  sound,  which  is  indicative  of  subjacent  disease. 

Auscultation  may  afford  very  valuable  assistance,  though  in 
many  instances  it  will  fail  altogether  to  do  so,  and  in  others,  its 
indications  will  not  suffice  to  establish  the  precise  nature  of  the 
disease.  Thus,  when  grey  miliary  tubercles,  or  a  few  isolated, 
yellow  tubercles,  exist  in  a  quiescent  state  in  the  lungs,  they  will 
often  fail  to  produce  any  appreciable  auscultatory  signs.  Even 
when  they  are  present  in  somewhat  larger  quantity,  the  utmost 
auscultatory  disturbance  produced  is  slight  deficiency  and  harsh- 
ness  of  the  respiration,  with  prolongation  of  the  expiratory 

murmur,  and  jerking  irregularity  of  the  respiratory  rhythm  

signs  which  are  not  peculiar  to  phthisis,  but  are  met  with  in 
bronchitis  and  other  forms  of  disease.  Therefore  it  is  only  when 
they  occur  persistently,  and  are  confined  to  one  side  of  the  chest, 
that  they  can  be  regarded  as  indicating  the  existence  of  tubercle. 
To  these,  however,  in  some  instances,  must  be  added  dry  clicking, 
which  is  always  suggestive  of  tubercular  deposit,  and  imparts  a 
dangerous  significance  to  the  jerking  respiration  and  prolonged 
expiratory  murmur.    These  signs  are  usually  developed  earliest, 

*  See  Chap.  V,  pp.  55-59,  of  this  treatise. 

t  For  detailed  precautions  respecting  the  performance  of  percussion  in  these  cases 
see  Chap.  V,  pp.  46-50,  of  this  treatise. 
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and  are  most  marked  in  the  supra-scapular,  the  supra-clavicular, 
and  the  infra-clavicular  regions. 

When  local  pulmonary  irritation  is  excited  by  the  tubercular 
deposit,  or  by  the  condition  of  blood  which  has  led  to  the  deposit, 
the  auscultatory  signs  of  catarrh  are  superadded,  viz.,  weakness  or 
deficiency  of  the  healthy  vesicular  murmur,  which  is  replaced  by 
coarseness  of  respiration,  with  small  bubbling  rales  and  sonorous 
and  sibilant  rhonchi.  In  this,  however,  there  is  nothing  patho- 
gnomonic of  phthisis  ;  and  it  is  only  Avhen  these  symptoms  of  bron- 
chitis are  persistent,  and  are  almost  confined  to  the  apices  of  the 
lungs,  being  inaudible  below  the  second  intercostal  space,  and 
especially  when  they  are  confined  to  the  apex  of  one  lung,  that 
their  existence  can  be  regarded  as  suspicious.  Sometimes,  how- 
ever, these  sounds  are  accompanied  by  the  grazing  or  crumpling 
sonnd  of  pleural  friction,  which  renders  their  true  character 
apparent. 

When  the  deposit  of  tubercle  is  more  extensive,  and  includes 
within  it  bronchial  tubes  of  considerable  diameter,  the  evidence  is 
much  more  conclusive.  If  the  tubes  are  filled  with  tubercle,  there 
is  almost  entire  absence  of  vocal  resonance  and  of  respiratory 
murmur  over  the  affected  part,  and  not  unfrequently  exaggerated 
breathing  in  the  parts  immediately  adjoining ;  whilst  if  the  air- 
passages  remain  pervious,  hollow  sounding  respiration  and  in- 
creased vocal  resonance  are  met  with.  Further,  if  the  deposit  be 
extensive,  and  not  merely  limited  to  the  apices  of  the  lungs,  the 
pulmonary  consolidation  leads  to  the  transmission  of  the  sounds  of 
the  heart  and  large  vessels  to  a  far  greater  extent  than  in  health ; 
so  that  if  the  right  lung  be  principally  affected,  the  cardiac  sounds 
may  be  more  audible  at  the  right  than  even  at  the  left  apex.  But 
many  conditions  of  the  intervening  lung  tissue  serve  to  prevent 
this  transmission  of  the  heart's  sounds,  and  therefore  the  mere 
absence  of  this  sign  is  not  valid  evidence  against  the  existence  of 
tubercular  consolidation. 

A  systolic  pulmonary  murmur  is  often  present  in  these  cases  at 
the  second  left  sterno-costal  articulation,  resulting  from  pressure 
on  the  artery  caused  by  the  tuberculous  deposit,  and  so  is  a  jerk- 
ing or  interrupted  murmur  in  the  subclavian  artery  on  the  left  side, 
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and  in  the  innominate  artery  on  the  right.  None  of  these  signs, 
however,  if  viewed  alone,  affords  trustworthy  evidence  of  tubercle. 
In  many  phthisical  patients  the  pulmonary  murmur  is  absent,  and 
in  many  anaemic,  non-phthisical  persons  it  is  present,  while  the 
subclavian  and  the  innominate  murmur,  if  not  audible  during 
tranquil  respiration,  may  be  developed  in  many  healthy  individuals 
by  a  few  successive  deep  and  forcible  respiratory  efforts* 

It  should,  perhaps,  be  added  that  in  the  earlier  stages  of  con- 
sumption more  reliance  can  be  placed  on  the  altered  quality  and 
intensity  of  the  respiration,  and  on  the  occurrence  of  jerking  irre- 
gularity of  rhythm,  than  on  the  existence  of  prolonged  expiration 
or  increased  vocal  resonance.  Prolonged  expiration,  if  unaccom- 
panied by  alteration  in  the  quality  of  the  respiration,  may  be  a 
normal  condition  peculiar  to  the  individual ;  and  vocal  resonance  is 
subject  to  so  many  variations  as  to  be  almost  valueless  if  taken  by 
itself  as  the  basis  for  an  opinion  as  to  the  condition  of  the  lung. 
At  the  right  apex  increased  vocal  resonance  can  hardly  be  regarded 
even  as  suggestive  of  tubercle,  unless  it  be  excessive  in  degree  or 
has  succeeded  to  naturally  weak  vocal  resonance. 

2nd  stage,  or  stage  of  softening. — Many  of  the  signs  already 
described  as  characteristic  of  the  first  stage  of  the  disorder  now 
exist  in  an  advanced  degree  of  development,  and  a  series  of  new 
auscultatory  signs,  referable  to  the  softened  tubercular  deposit,  are 
met  with  for  the  first  time. 

Inspection. — The  eye  at  once  notes  an  abnormal  frequency  of  the 
breathing,  a  decided  flattening  or  falling  in  of  the  chest-walls  on 
the  affected  side  both  above  and  below  the  clavicle,  and  great 
deficiency  of  local  expansion,  especially  during  forced  inspiration. 

*  In  order  to  ascertain  the  true  significance  of  this  subclavian  sound,  I  carefully 
examined  100  healthy  persons  who  presented  themselves  for  examination  with  a  view 
to  life  assurance.  In  3  the  murmur  was  strongly  marked  in  both  sides  of  the  chest,  and 
in  9  others  on  the  left  side  of  the  chest  during  tranquil  respiration ;  in  19  it  was  tem- 
porarily induced  on  both  aides,  and  in  46  others  on  the  left  side  of  the  chest  by  the 
forcible  efTort  of  blowing  the  spirometer,  whilst  in  the  remaining  23  it  was  not  heard 
cither  during  tranquil  or  after  forced  respiration.  The  position  of  the  left  subclavian 
artery,  which  admits  of  its  being  compressed  against  the  clavicle  by  tho  fully  expanded 
Inng,  explains  the  frequency  of  the  occurrence  of  the  sound  in  the  left  as  compared 
with  tho  right  side.  Of  course  it  would  be  more  likely  to  be  produced,  and  would 
prove  a  more  persistent  condition  if  the  apex  of  the  left  lung  were  solidified  by  tubercle. 
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Mensuration  with  the  callipers  shows  a  marked  diminution  in 
the  size  of  the  chest,  hoth  in  its  transverse  and  an tero- posterior 
diameter,  the  decrease  heing  referable  in  part  to  atrophy  and 
interstitial  contraction  of  the  lung,  and  in  part  to  retraction  caused 
by  firm  pleural  adhesions. 

Percussion  in  most  instances  elicits  evidence  of  a  wider  spread 
and  more  intense  dulness. 

Auscultation. — In  addition  to  the  phenomena  discovered  during 
the  first  stage  of  the  disease,  auscultation  now  announces  the  im- 
portant fact  of  the  presence  of  thin,  irregular-sized  bubbling  rales, 
caused  by  the  passage  of  the  inspired  air  through  the  softened  and 
liquefied  tubercular  deposit;  it  further  proves  that  coarse  and 
hollow-sounding  respiration  exists  over  a  more  extensive  surface 
than  heretofore,  or  possibly  that  the  respiratory  sounds  have  as- 
sumed a  distinctly  blowing  character.  Vocal  resonance  still 
remains  extremely  variable,  and  cannot  be  relied  upon  as  a  guide 
to  the  condition  of  the  subjacent  lung;  and  the  existence  or  non- 
existence of  vocal  fremitus  is  an  equally  uncertain  indication, 
inasmuch  as  it  is  dependent  upon  the  amount  of  pulmonary 
consolidation,  and  not  upon  the  occurrence  of  softening. 

3rd  stage,  or  stage  of  excavation. — Inspection  reveals  increasing 
rapidity  of  the  respiration  and  extraordinary  prominence  of  the 
clavicles,  referable  to  the  increasing  depression  or  falling  in  of  the 
supra- clavicular  and  infra- clavicular  regions,  consequent  on  the 
advancing  tubercular  disease  and  decreasing  pulmonary  expansion. 
Further,  it  sometimes  makes  us  aware  of  the  existence  of  a  fluctu- 
ating impulsive  movement  in  the  upper  intercostal  spaces,  ocasion- 
ally  on  the  right,  but  more  frequently  on  the  left  of  the  sternum, 
caused  in  most  instances  by  the  action  of  the  pulmonary  artery  or 
of  -the  base  of  the  heart,  which  has  been  brought  into  unnatural 
contiguity  with  the  anterior  walls  of  the  chest  by  the  destruction 
of  the  intervening  lung-tissue,  but  referable  in  some  cases  to  the 
systole  of  the  left  auricle,  as  proved  by  the  synchronism  of  the 
impulse  with  the  diastole  of  the  heart. 

Palpation  makes  us  aware  of  a  further  decrease  in  the  expansion 
of  the  upper  part  of  the  chest ;  of  marked  vocal  fremitus  when  the 
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cavity  is  large,  superficially  seated,  andin  free  communication  with 
the  upper  air-passages ;  aud  sometimes  of  rhonchial  and  gurgling 
fremitus,  or  even  of  distinct  fluctuation.  Further,  if,  as  sometimes 
happens,  the  disease  exists  principally  in  one  lung,  and  that  lung 
has  shrunk  considerably,  and  has  dragged  the  heart  along  with  it, 
palpation  makes  us  aware  of  the  fact  that  the  heart  is  beating  out 
of  its  proper  place ;  it  also  informs  us  of  any  abnormal  pulsation 
which  may  exist  in  consequence  of  the  base  of  the  heart  or  the  left 
auricle  or  the  pulmonary  artery  having  been  brought  into  contact 
with  the  anterior  walls  of  the  chest,  as  a  result  of  an  excavation  in 
the  intervening  lung-tissue. 

Mensuration  shows  progressive  diminution  in  the  diameters  of 
the  upper  part  of  the  chest. 

Percussion  varies  greatly  in  its  results,  according  to  the  varying 
conditions  of  the  vomicae,  and  of  the  tissues  which  lie  between 
them  and  the  chest-walls.  If  one  or  more  small  vomicae  exist, 
filled  in  great  measure  by  purulent  secretion,  or  surrounded  by 
tubercular  deposit,  or  by  consolidated  lung  tissue,  the  sound,  on 
percussion,  will  be  absolutely  dull  •  whereas,  if  the  same  cavities 
be  empty  and  seated  superficially,  if  their  walls  be  thin  and  the 
pleural  membrane  be  not  thickened  by  plastic  exudation,  the 
dulness  will  be  comparatively  slight,  or  the  sound  may  be  even 
resonant,  though  of  a  shallow,  amphoric  character.  If,  again,  a 
tolerably  thick  layer  of  healthy  permeable  lung-tissue  intervenes 
between  the  chest-walls  and  vomicae  partially  filled  with  fluid  or 
surrounded  by  tubercular  deposit,  gentle  percussion  may  give  rise 
to  almost  healthy  resonance,  while  firm  and  forcible  percussion 
will  elicit  the  deep-seated  dulness  referable  to  the  vomicae  and  the 
consolidated  lung-tissue  beneath.  Large  empty  superficial  cavities, 
with  thin  tense  walls,  yield  an  amphoric,  and  possibly  a  cracked- 
pot  resonance ;  whereas,  when  the  walls  of  the  cavity  are  thick  or 
flaccid,  or  when  a  denser  thickened  pleural  membrane,  or  a  portion 
of  consolidated  lung-tissue  intervenes  between  the  cavity  and  the 
chest-walls,  the  sound  elicited  may  be  absolutely  dull,  or  it  may  be 
of  a  mixed  dull  and  amphoric  character.  Except  in  rare  instances 
of  enormous  superficial  vomic;c  with  thin  tense  walls,  it  is  almost 
impossible  to  judge  of  the  size  of  a  cavity  by  the  results  of  pcrcus- 
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sion,  inasmuch  as  the  condition  of  the  thoracic  parietes,  the 
distance  of  the  vomicae  from  the  chest-walls,  the  variations  in  the 
relative  proportion  of  air  and  fluid  in  the  cavity,  and  the  state  of 
the  intervening  lung-tissue,  offer  insuperable  obstacles  to  the  for- 
mation of  a  sound  judgment  on  the  matter.  When  an  empty 
cavity  with  resilient  walls  is  seated  superficially,  and  has  a  free 
communication  with  the  upper  air-passages,  forcible  percussion 
will  often  elicit  a  cracked-pot  sound,  especially  when  the  mouth  is 
open,  and  all  obstacle  to  the  egress  of  air  is  thus  removed. 

Auscultation. — Provided  the  cavity  is  tolerably  empty,  and  in 
free  communication  with  the  upper  air-passage3,  and  that  the 
sounds  emanating  from  it  are  not  masked  by  the  intervention  of  a 
thick  stratum  of  healthy  permeable  lung  tissue,  the  respiration 
will  be  heard  of  a  hollow,  blowing,  or  even  an  amphoric  and 
metallic  character;  and  when  the  fluid  contents  of  the  cavity  have 
accumulated  sufficiently  to  rise  above  the  level  of  the  permeable 
bronchi  which  lead  to  it,  large  irregular  bubbling  r&les  or  distinct 
gurgling,  often  of  a  metallic  quality,  may  also  be  heard.  In  some 
instances  well-marked  metallic  tinkling  is  produced  by  the  cough, 
the  respiration,  and  the  action  of  the  heart  in  large  cavities  which 
possess  smooth,  tense,  sound-reflecting  walls.  Vocal  resonance 
varies  greatly,  according  to  the  precise  condition  of  the  parts,  and 
therefore  cannot  be  relied  upon  as  evidence  of  the  existence  or 
non-existence  of  a  cavity.  If  a  vomica  be  partially  filled  with 
secretion,  and  the  bronchi  leading  to  it  be  obstructed,  no  vocal 
resonance  may  be  heard ;  whereas,  after  the  air  tubes  have  been 
cleared  by  coughing,  the  resonance  in  one  case  may  be  nearly 
natural,  in  another  simply  feeble,  and  in  yet  another  intensely 
loud,  and  of  a  bronchophonic,  pectoriloquous,  or  amphoric  and 
metallic  character;  these  differences  being  due  to  the  varying 
conditions  of  the  walls  of  the  cavity,  and  to  the  freedom  or  other- 
wise of  its  communication  with  the  bronchi.  Well-marked  pecto- 
riloquy resulting  from  a  mere  whisper  is  the  form  of  vocal 
resonance  most  pathognomonic  of  tubercular  exudation;  but  in 
many  instances  it  is  not  met  with,  whilst,  on  the  other  hand,  this 
and  every  other  form  of  increased  vocal  resonance,  though  perhaps 
in  a  less  intensely  marked  degree,  may  result  from  dilated  bronchi, 
surrounded  by  hepatized,  or  otherwise  consolidated  lung-tissue. 
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Small  cavities,  partially  filled  with  fluid,  and  deeply  seated  in 
the  lung,  seldom  produce  signs  characteristic  of  a  vomica,  but 
simply  give  rise  to  imperfect  hollow  respiration,  occasional  irregular 
bubbling  riles,  and  more  or  less  modified  vocal  resonance — sounds 
which  may  originate  in  a  large  bronchus  surrounded  by  con- 
solidated lung.  When,  as  often  happens  in  cases  of  extensive 
pulmonary  excavation,  the  base  of  the  heart  is  brought  into  contact 
with  the  anterior  surface  of  the  chest,  causing  pulsation  in  one 
or  more  of  the  upper  intercostal  spaces,  auscultation  shows  that 
the  sounds  of  the  heart  are  abnormally  loud  in  that  situation,  and 
may  be  even  louder,  and  apparently  seated  more  superficially  than 
at  the  fifth  left  interspace — the  natural  seat  of  the  apex  beat. 
Further,  auscultation  often  announces  the  existence  of  intense 
systolic  murmur  at  the  second  left  sterno-costal  articulation,  and 
sometimes  in  the  first  and  second  intercostal  spaces  on  either  side, 
referable  to  the  pressure  of  hardened  lung-tissue  or  tubercular 
deposit  on  one  or  other  of  the  larger  arteries. 

Succussion. — If  a  large  cavity,  possessing  thin,  tense,  sound- 
reflecting  walls,  be  seated  superficially  in  the  chest,  and  contain  a 
moderate  quantity  of  thin  liquid  secretion,  a  splashing  noise  may 
be  elicited  when  the  patient  is  forcibly  and  abruptly  shaken. 
In  a  cavity  of  this  description,  placed  under  favourable  condition, 
even  the  action  of  the  heart  may  sometimes  give  rise  to  this 
sound. 

Consumption  is  a  malady  which  assumes  various  forms,  and  is 
associated  with  a  variety  of  pathological  conditions  and  distinct 
anatomical  changes.  It  is  a  malady  therefore,  beyond  all  others, 
remarkable  for  the  great  diversity  of  its  symptoms  in  different 
cases,  and  for  extreme  variation  in  the  course  which  it  runs ;  and 
as  these  differences  are  not  associated  with  any  particular  stage  of 
the  tubercular  deposit,  but  rather  with  peculiarities  in  the  patient's 
constitution,  and  with  the  form  which  the  malady  assumes,  it  will 
be  desirable  to  give  a  few  sketches  of  the  disease  as  it  presents 
itself  under  different  circumstances.  In  no  other  manner  is  it 
possible  to  convey  an  adequate  idea  of  the  complaint,  or  to  furnish 
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such  a  connected  history  of  its  symptoms  as  shall  afford  a  clue  to 
its  diagnosis. 

The  heads  under  which  I  shall  attempt  to  portray  the  disease 
are,  1st,  the  ordinary  forms  of  chronic  phthisis ;  2ndly,  the  acute 
forms  of  the  complaint ;  and,  3rdly,  the  latent  or  insidious  forms 
of  the  disease.  Its  special  diagnostic  symptoms,  and  some  of  its 
more  important  complications,  must  be  reserved  for  separate  con- 
sideration. 

To  begin,  then,  with  the  ordinary  forms  of  phthisis. 

In  many  instances  the  earliest,  and  for  some  time  the  only 
symptoms  of  its  approach  are  dyspepsia,  with  sick  headaches, 
biliousness,  loss  of  appetite,  gradually  increasing  languor,  and 
debility  and  depression  of  spirits.  The  patient  feels  unequal  to  his 
ordinary  avocations,  his  nights  are  restless,  and  in  the  morning  he 
rises  weary  and  unrefreshed.  After  a  time  emaciation  commences, 
the  flesh  becomes  flabby,  the  countenance  pale,  the  pupil  of  the  eye 
dilated,  and  the  conjunctiva  of  a  pearl-like  whiteness ;  the  hair 
falls,  and  in  many  instances  the  fingers  become  clubbed  at  their 
extremities  and  the  finger-nails  incurvated  and  adunc.  Occasion- 
ally the  patient  suffers  from  weakness  and  huskiness  of  voice, 
soreness  of  throat,  and  tightness  across  the  upper  part  of  the 
chest,  with  dull  aching  fugitive  pains  about  the  collar-bones,  or 
under  one  or  both  shoulder-blades,  and  although  he  has  no 
running  at  the  eyes  or  nose,  he  fancies  he  must  have  ' '  caught 
cold,"  for  he  feels  chilly  and  uncomfortable,  and  has  a  short,  dry, 
hacking  cough.  This  occurs  principally  on  rising  in  the  morning 
and  on  going  to  bed  at  night.  At  first  the  cough  may  be  so  slight 
as  not  to  cause  him  any  annoyance,  or  even  to  excite  the  appre- 
hension of  his  friends ;  it  is  regarded  simply  as  a  clearing  of  the 
throat,  and  appears  to  be  occasioned  by  relaxation  of  the  uvula,  or 
by  irritation  of  the  pharynx,  which  in  the  early  stage  of  phthisis  is 
often  rough,  red,  and  covered  with  mucus.  But  after  a  time  the 
cough  increases  in  frequency  and  violence,  recurs  at  intervals 
throughout  the  day,  especially  after  exertion,  and  becomes 
attended  by  a  scanty  expectoration  of  ropy  or  glairy  mucus, 
occasionally  specked  or  tinged  or  streaked  with  blood.  Little  sus- 
pecting the  cause  of  his  ailment,  he  complains  that  he  is  short- 
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breathed  on  going  up  stairs,  and  is  soon  exhausted  by  active  exer- 
tion ;  and  the  physician  finds  that  his  breathing  is  quicker,  and 
the  temperature  of  his  body  higher  than  natural,  usually  ranging 
from  99-5°  to  102°,  even  at  mid-day,  and  that  his  pulse  is  accele- 
rated, especially  towards  evening,  and  very  deficient  in  force. 
His  face  flushes  on  the  slightest  excitement,  and  particularly  after 
meals,  whilst,  in  some  instances,  febrile  paroxysms,  marked  by 
alternate  chills  and  heats  by  night,  and  by  perspirations  towards 
morning,  form  a  cause  of  gradually  increasing  weakness  and  of 
serious  annoyance  and  complaint.  The  bowels  may  act  regularly, 
but  more  commonly  are  confined ;  the  tongue  may  be  clean  or 
more  or  less  coated,  and  the  pulse  weak  or  irritable,  varying  in 
frequency  from  60  to  140  in  the  minute.  The  urine  is  at  one 
time  clear  and  pale,  at  another  high-coloured,  scanty,  and  turbid, 
but  it  simply  varies  with  the  state  of  the  system,  and  does  not 
throw  any  light  on  the  condition  of  his  chest.  The  menstrual 
discharge  may  be  natural  in  quantity  and  quality,  or  it  may  be 
excessive  in  quantity,  and  may  recur  too  frequently,  but  more 
commonly  it  is  scanty  or  entirely  suppressed,  and  replaced  by 
profuse  leucorrhcea.  Not  unfrequently  suppression  of  the  monthly 
periods  is  the  event  from  which  the  patient  dates  her  illness. 

In  another  class  of  cases  the  symptoms  do  not  differ  greatly 
from  those  just  described,  except  that  they  are  unaccompanied  by 
dyspepsia,  and  that  in  the  earlier  stages  the  febrile  paroxysms  are 
almost  wholly  absent.  The  appetite  is  fairly  good,  and  nothing 
seems  to  disagree  ;  the  bowels  act  regularly,  the  pulse  is  not  much 
accelerated,  the  urine  is  clear  and  natural  in  appearance,  and  the 
patient  sleeps  quietly,  unless  disturbed  by  the  cough.  He  is  weak 
and  languid,  and  loses  flesh ;  but  even  when  pressed  for  a  full 
confession  of  his  feelings,  he  will  assert  that  there  is  not  much 
amiss,  and  that  were  it  not  for  occasional  slight  cough,  huskiness 
of  voice,  and  a  sense  of  weakness  and  undue  exhaustion  after 
exercise,  he  should  have  no  cause  for  complaint. 

In  yet  other  cases,  the  patient,  who  is  usually  of  a  florid  com- 
plexion, may  consider  himself  in  good  health,  when  possibly,  after 
some  straining  effort,  he  is  suddenly  attacked  with  profuse  hae- 
morrhage from  the  lungs,  or  after  exposure  to  cold  is  seized  with 
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bronchitis,  attended  by  blood-tinged  or  blood-streaked,  frothy 
mucous  expectoration.  The  only  premonitory  symptoms  will 
probably  have  been  occasional  huskiness  of  voice,  and  an  unusual 
desire  to  "  clear  his  throat"  on  rising  in  the  morning,  more  than 
ordinary  exhaustion  after  taking  active  exercise,  and  a  tendency  to 
perspire  on  the  slightest  exertion.  Even  these  symptoms  will  have 
failed  to  attract  his  attention,  so  that  pointed  and  earnest  inquiry 
has  to  be  made  before  he  will  admit  that  he  was  at  all  out  of  health 
when  the  attack  commenced.  In  these  cases  there  is  generally 
undue  excitement  of  the  circulation,  with  a  quick  and  irritable 
pulse,  feverish  heat  of  skin,  a  chronic  and  undue  elevation  of  the 
temperature  of  the  body,  which  often  reaches  103°,  restlessness  at 
night,  and  a  frequent  hard  cough  attended  by  pain  in  the  chest. 
Sometimes,  however,  though  the  pulse  be  quick,  the  cough  is 
unattended  by  pain,  and  there  is  entire  absence  of  fever;  the 
difference  apparently  being  referable  to  the  existence  or  non- 
existence of  bronchitis,  or  of  inflammation  of  the  pulmonary  tissue. 

But  whatever  symptoms  may  have  inaugurated  the  accession 
of  the  disease,  its  progress  will  depend  in  part  on  the  amount 
of  tubercle  which  has  been  deposited,  in  part  on  the  nature  of 
the  patient's  constitution  and  the  precise  form  which  the  local 
changes  assume,  and  in  part  on  the  judgment  displayed  in  the 
treatment.  Very  commonly  a  large  amount  of  tubercle  is  de- 
posited in  the  first  attack ;  the  intervening  portions  of  lung  are 
congested,  there  is  considerable  bronchial  irritation,  and  the  func- 
tion of  respiration  is  seriously  interfered  with.  If  this  condition 
of  lung  occurs  in  a  person  of  a  hitherto  unimpaired  constitution, 
the  more  active  symptoms  may  usually  be  subdued  by  judicious 
treatment,  and  considerable  improvement  may  take  place ;  the 
cough  may  remain  troublesome,  and  the  patient  will  be  short- 
breathed,  and  somewhat  of  an  invalid ;  but  nevertheless  he  may 
gradually  mend,  and  the  symptoms  of  rapidly  progressive  disease 
may  for  a  time  be  stayed.  But  if  he  be  of  a  weakly  constitution 
or  strong  scrofulous  tendency,  the  disease  will  run  on  from  bad  to 
worse,  notwithstanding  any  treatmeut  which  may  be  adopted. 
The  tubercle  will  soften  and  break  down  into  cavities,  and  while 
the  disintegrated  tubercular  matter  is  being  got  rid  of  by  expecto- 
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ration,  fresh  tubercles  will  be  deposited,  and  the  healthy  lung 
tissue  will  be  still  further  encroached  upon;  the  bronchitic  or 
pneumonic  symptoms  may  be  subdued  for  a  time,  but  only  to 
reappear  after  a  brief  interval,  as  fresh  local  irritation  is  excited  j 
the  breathing  becomes  shorter  and  more  oppressed,  the  cough 
rnore  frequent  and  harassing,  exciting  sickness  and  rejection  of 
food,  and  the  expectoration  profuse  and  of  a  purulent  character, 
often  streaked  or  mixed  with  blood.    The  complexion  is  usually 
pale,  though  the  skin  is  hot,  owing  to  the  febrile  excitement  which 
prevails ;  the  lips  are  of  a  dusky  yet  pallid  hue,  or  else  of  a 
brilliant  red  colour ;  the  cheeks  flush  on  the  slightest  occasion, 
and  especially  after  food ;  the  pulse  is  much  accelerated,  and 
distinct  febrile  paroxysms,  which  commence  with  alternate  chills 
and  heats,  and  terminate  in  profuse  sweating  and  great  exhaustion, 
occur  towards  noon,  and  again  at  night.    Meanwhile  the  patient 
wastes,  and  becomes  rapidly  weaker ;  the  monthly  periods  cease, 
the  nails  become  adunc,  the  fingers  clubbed,  the  hair  falls ;~  pain 
or  stitch  in  the  side,  resulting  from  partial  or  local  pleurisy,  is  of 
frequent  occurrence;  hoarseness  and  partial  loss  of  voice  often 
supervene,  arising  from  tubercular  ulceration  of  the  larynx,  and 
diarrhoea  sets  in,  occasioned  by  the  same  form  of  mischief  in  the 
intestines;  the  tongue  becomes  extremely  furred,  or  else  clean, 
smooth,  and  red ;  aphthae  make  their  appearance  in  the  mouth  and 
throat,  the  appetite  fails,  and  sleep  is  only  to  be  wooed  by  full  and 
repeated  doses  of  sedatives ;  the  integuments  of  the  back  become 
inflamed  and  sore,  or  even  ulcerated,  in  consequence  of  the  pres- 
sure to  which  they  are  subjected;  the  features  become  sharp  and 
collapsed,  the  feet  and  ankles  swollen  and  oedematous,  and  as  death 
approaches,  slight  wandering  or  delirium  often  occurs.  Sometimes 
coma  ultimately  supervenes,  and  the  patient,  unconscious  of  his 
approaching  end,  sinks  quietly  and  without  a  struggle ;  in  other 
instances  the  brain  remains  unaffected,  and  the  mind  is  clear  and 
collected  j  the  cough  almost  ceases,  and  the  patient  passes  away 
in  perfect  tranquillity,  almost  as  if  asleep ;  in  others,  again,  the 
mind  remains  unaffected,  but  for  many  days,  if  not  for  a  longer 
period  before  death,  the  patient  suffers  constantly  from  a  distressing 
sense  of  sinking  and  exhaustion,  and  is  tormented  with  pains  in  the 
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chest  and  bowels,  oppressive  shortness  of  breath,  and  excessive 
difficulty  of  expectoration,  leading  to  frequent  fits  of  suffocative 
dyspnoea,  which  renders  the  death-struggle  extremely  painful. 

The  duration  of  the  disease  in  the  cases  above  described  varies 
from  a  few  weeks  to  six  or  eight  months  ;  and  from  the  time  when 
the  active  symptoms  commence  the  patient  is  a  confirmed  invalid. 

But  in  most  instances  the  malady  runs  a  much  more  protracted 
course,  and  presents  marked  intermissions  in  its  progress.   In  such 
cases  the  area  of  tubercular  deposit  at  first  is  small,  the  tubercles 
are  confined  to  a  portion  of  the  upper  lobe,  and  the  remainder  of 
the  lung  is  perfectly  healthy,  so  that  the  respiratory  function  is 
not  seriously  interfered  with.    Under  these  circumstances,  if  the 
general  health  can  be  improved  and  the  patient's  system  invigor- 
ated, the  deposit  of  tubercles  may  be  arrested;  those  already 
deposited  may  remain  in  a  quiescent  state  for  years,  or  even  through- 
out a  tolerably  long  life,  the  irritation  they  cause  may  pass  off,  the 
cough  and  other  symptoms  will  then  subside,  and  the  patient  may 
recover  a  certain  degree  of  health.    Sometimes  he  regains  full 
bodily  vigour,  but  more  commonly  he  remains  short-breathed, 
and  liable  to  be  affected  by  slight  disturbing  causes.  Nevertheless, 
though  somewhat  of  a  valetudinarian,  and  prone  "  to  catch  cold," 
he  is  able  to  resume  his  ordinary  avocations,  and  is  regarded  by 
his  acquaintances  as  in  tolerable  health.    Two  or  more  such 
attacks  as  these  may  occur  at  intervals  of  as  many  months  or 
years,  before  any  softening  of  the  tubercles  takes  place ;  the  system 
rallies  quickly  after  each  attack,  and  the  patient  recovers  more  or 
less  completely ;  though  as  each  attack  results  in  a  fresh  crop  of 
tubercles,  it  leaves  the  lungs  less  equal  to  carry  on  their  respiratory 
function,  and  the  general  health  more  seriously  impaired.  At 
length  the  deposit  reaches  the  limit  which  is  compatible  with  even 
feeble  health;  the  general  power  of  the  system  fails,  the  tubercles 
soften,  cavities  are  formed,  the  patient  expectorates  a  large  quantity 
of  puriform  matter,  suffers  greatly  from  hectic  fever,  has  frequent 
attacks  of  diarrhoea,  sweats  profusely  at  night,  becomes  rapidly 
emaciated,  and  sinks,  as  in  the  former  case,  after  a  few  months  of 
suffering. 

Sometimes,  again,  the  course  of  the  disease  is  somewhat  different. 
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The  tuberculous  deposit  is  not  extensive,  and  there  is  very  little 
bronchitic  complication,  so  that,  as  in  the  former  case,  sufficient 
healthy  lung-tissue  remains  to  carry  on  respiration  in  a  tolerably 
efficient  manner ;  but  the  tubercles  are  of  the  soft,  yellow  variety, 
aud  speedily  soften  and  break  up  into  vomicae.  The  expectoration, 
therefore,  becomes  purulent,  and  is  often  streaked  with  blood; 
hectic  fever  supervenes,  and  the  patient  loses  flesh  and  strength. 
But,  notwithstanding  the  stethoscopic  signs  and  general  symp- 
toms of  far-advanced  disease,  there  are  indications  which,  to 
the  practised  observer,  denote  the  possibility  of  the  patient's 
rallying.  The  respiration  is  not  so  quick  nor  the  pulse  so  much 
accelerated  as  in  rapidly  progressive  phthisis.  There  is  not  the 
same  burning  heat  of  skin,  or  the  same  amount  of  perspiration, 
and  the  aspect  of  the  patient  is  not  expressive  of  much  anxiety 
or  of  fatal  constitutional  disturbance.  Accordingly,  after  a  time, 
if  the  tone  of  the  system  be  judiciously  upheld,  and  no  fresh 
deposit  of  tubercle  take  place,  the  tubercular  matter  already 
deposited  may  be  expectorated  and  got  rid  of,  or  may  cease  to 
excite  local  irritation;  the  cough  may  subside,  the  night  sweats 
cease,  the  appetite  return,  the  patient  may  regain  flesh,  and  in 
great  measure  recover  strength.  In  this  case,  as  in  the  former, 
there  may  be  intervals  of  months  or  even  years  during  which  the 
patient  may  enjoy  comparatively  good  health,  and  in  some  instances 
the  patient  may  at  length  shake  off  his  tendency  to  the  disease,  so 
that  no  further  deposit  of  tubercle  may  take  place,  and  practically 
the  disorder  may  be  regarded  as  cured.  But  in  most  cases  the 
symptoms  recur  at  a  future  period,  and  each  attack,  being 
accompanied  by  fresh  tubercular  deposit  and  destruction  of  lung- 
tissne,  leaves  the  patient  less  able  to  recruit  his  health  and 
strength.  At  length,  if  relapses  continue  to  recur,  the  time  must 
ultimately  arrive  when  the  amount  of  deposit  in  the  lung,  or  the 
breaking  down  of  its  tissue,  will  be  such  as  to  render  the  due 
continuance  of  respiration  impossible,  and  then  the  patient  "  will 
fall  into  a  decline/'  or  in  other  words,  the  disease  Avill  run  its  fatal 
course  in  much  the  same  manner  as  in  the  former  instance.  But 
it  should  be  clearly  understood  that,  notwithstanding  the  more 
formidable  character  of  the  physical  signs  and  general  symptoms, 
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recovery  may  take  place  from  the  earlier  attacks  as  perfectly  as 
when  the  tubercles  do  not  soften  and  break  down  ;  and  that  if  the 
deposit  of  tubercle  has  not  been  extensive,  the  patient  may  regain 
his  health,  and  may  live  many  years,  nay,  may  attain  to  a  fairly 
advanced  age,  even  after  several  vomicae  have  been  formed. 

2.  Under  the  title  of  Acute  Phthisis,  two  distinct  forms  of 
disease,  are  usually  comprised — the  one  resembling  ordinary 
phthisis  in  many  of  its  symptoms,  and  remarkable  chiefly  for  the 
severity  of  the  constitutional  disturbance,  and  the  extreme  rapidity 
of  its  course ;  the  other  more  nearly  allied  in  its  general  characters 
to  a  low  type  of  irritative  fever,  accompanied  by  congestive 
pneumonia.  They  both  run  their  course  in  from  three  weeks  to 
three  months  from  the  time  when  the  patient  was  supposed  to  have 
been  in  good  health,  and  unless  caution  be  exercised,  they  are  botli 
apt  to  be  mistaken  for  some  other  form  of  malady. 

The  first  variety,  which  is  connected  with  extensive  deposition 
of  yellow  tubercle,  or  else  with  tubercular  infiltration  of  the  lungs, 
is  usually  ushered  in  by  severe  rigors,  followed  by  anxiety  of 
countenance,  heat  of  skin,  the  temperature  often  rising  to  104°  or 
105°,  a  quick,  irritable  pulse,  a  short,  hard  cough,  and  considerable 
oppression  of  the  breathing.  There  is  pain  and  tightness  across 
the  chest,  and  a  sense  of  heavy  aching  in  the  shoulder-blades.  In 
the  course  of  a  few  hours  the  cough  is  accompanied  by  frothy 
mucous  expectoration  often  specked  with  blood,  but  before  many 
days  have  elapsed  the  tubercles  begin  to  soften,  the  character  of 
the  sputa  is  altered,  and  they  become  muco-purulent,  or  even 
purulent.  At  the  same  time  the  feverish  heat  of  skin  which 
marked  the  first  invasion  of  the  disease  is  replaced  by  alternate 
«  chills  and  heats,"  and  by  the  profuse  perspirations  which  charac- 
terise hectic  fever  j  the  anxiety  of  the  countenance  increases;  the 
skin  is  of  a  pallid  yet  dusky  hue;  the  pulse  becomes  more  rapid, 
the  cough  more  frequent,  the  breathing  more  hurried  and  more  op- 
pressed, and  the  lips  and  face  livid ;  the  brain  sympathises  with  the 
general  distress,  and  wandering  or  low  muttering  delirium  ensues,  es- 
pecially at  night.  So  matters  go  on  from  bad  to  worse,  until,  after 
the  lapse  of  a  few  weeks,  the  oppression  of  the  breathing  becomes 
excessive,  the  sensation  of  depression  and  exhaustion  extreme,  the 
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skin  is  constantly  bedewed  with  a  clammy  perspiration,  a  vesicular 
eruption  of  sudamina  makes  its  appearance,  emaciation  progresses 
rapidly,  the  pulse  can  hardly  be  counted,  the  tongue  becomes  dry, 
the  teeth  are  covered  with  sordes ;  and  after  a  few  days  more  of 
extreme  restlessness  and  of  constantly  impending  suffocation,  the 
patient  usually  lapses  into  a  state  of  coma  or  of  semi-consciousness, 
attended  with  muttering  delirium,  and  so  gradually  sinks.  In  some 
instances  yellow  tubercles  are  found  after  death  extensively  dissemi- 
nated throughout  the  lungs;  there  are  numerous  small  cavities 
resulting  from  the  softening  of  isolated  tubercular  masses,  and 
much  of  the  intervening  lung  structure  is  extremely  congested, 
and  oftentimes  consolidated  by  inflammatory  exudation.  In  other 
cases  large  portions  of  the  lung  structure  are  thoroughly  infiltrated 
with  tubercle,  which  in  some  parts  is  seen  in  a  softened  state, 
and  in  others  has  been  expectorated,  and  has  thus  given  rise 
to  the  formation  of  cavities,  or  so-called  vomicae. 

The  physical  signs  which  are  met  with  in  these  cases  are  by  no 
means  characteristic,  and  can  be  interpreted  correctly  only  by 
constant  reference  to  the  general  symptoms.  There  may  be 
deficiency  in  the  expansion  of  the  chest,  dulness  on  percussion,  and 
increased  vocal  fremitus,  but  not  necessarily  at  the  apices  of  the 
lungs ;  the  respiration  may  be  weak  or  deficient  in  some  spots, 
coarse  and  exaggerated,  or  hollow-sounding,  and  faintly  metallic 
in  others  ;  whilst  in  others,  again,  the  respiratory  murmur  may  be 
overpowered  or  replaced  by  loud  rhonchi,  and  irregular-sized, 
bubbling  rales. 

The  true  character  of  the  disease  which  has  produced  these  signs 
may  generally  be  diagnosed  if  due  caution  be  observed.  The  only 
malady  with  which  it  is  likely  to  be  confounded  is  pneumonia;* 
and  between  the  two  disorders  there  are  many  well-marked  points 
of  difference.  In  the  tubercular  disease  the  intensity  of  the  con- 
stitutional disturbance  is  out  of  all  proportion  greater  than  the 
apparent  amount  of  chest  affection;  the  disease  occurs  equally  on 
both  sides  of  the  chest,  and  is  seldom  accompanied  by  much  pain 
or  catching  of  the  breathing;  there  is  absence  of  marked  and 

•  In  making  £Wl  statement  I  exclude  the  hypothesis  of  cancerous  and  other  frdfe. 
nant  deposits  in  the  lungs.  b 
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limited  dulness  on  percussion,  of  true  pneumonic  crepitation,  and 
of  the  intensely  metallic  tubular  breathing  and  sniffling  broncho- 
phonic  resonance  of  the  voice  which  characterises  pneumonic 
consolidation,  whilst,  on  the  other  hand,  the  depressed  aspect  of 
the  patient,  the  profuse  perspirations,  the  intense  prostration,  the 
gradually  increasing  but  diffused  dulness  on  percussion,  and  the 
occurrence  of  large  irregular  bubbling,  and  other  signs  of  pulmonary 
excavation,  point  clearly  to  tubercular  consolidation  and  excavation 
as  the  cause  of  all  the  mischief. 

The  second  variety  is  connected  with  the  deposit  of  innumerable 
grey  miliary  tubercles.  Its  symptoms  resemble  those  which  charac- 
terise the  first  variety,  except  that  there  is  often  an  absence  of 
cough  and  of  purulent  or  muco-purulent  expectoration,  and  that 
the  feverish  symptoms  thereby  acquire  a  greater  prominence.  If 
cough  is  present,  it  is  usually  very  slight,  and  hardly  attracts 
attention ;  and  the  sputa,  if  any  exist,  are  scanty,  and  consist  of 
little  more  than  frothy  mucus.  But  the  fever  is  considerable,  the 
elevation  of  the  temperature  of  the  body  persistent  and  very  great, 
often  ranging  from  102°  to  106°;  the  nervous  depression  extreme ; 
the  breathing  is  excessively  short  and  oppressed,  the  bps  and  face 
are  livid,  and  the  whole  surface  of  the  body  is  of  a  dusky  hue,  and 
usually  bathed  in  perspiration.  In  short,  the  general  symptoms 
are  those  of  low  remittent  fever  attended  by  congestive  pneumonia, 
rather  than  those  which  are  usually  regarded  as  characteristic  of 
pulmonary  consumption. 

After  death,  the  lungs  are  found  extremely  congested,  and  every- 
where studded  with  innumerable  grey  semi-transparent  miliary 
tubercles,  sometimes  so  minute  as  to  be  scarcely  visible  j  but  there 
are  no  softened  tubercles,  and  no  vomicse. 

The  physical  examination  of  the  chest  gives  little  more  than 
negative  results.  There  is  no  observable  difference  in  the  size  or 
expansion  of  the  chest  on  the  two  sides,  nor  in  the  intensity  of  the 
vocal  fremitus,  nor  in  the  sound  elicited  on  percussion,  nor  in  the 
vocal  resonance,  nor  in  the  sounds  produced  by  cough  or  respira- 
tion. There  is  great  acceleration  of  the  breathing,  and  there  may  be 
slight  harshness  and  unevenness  of  the  respiratory  murmur,  and 
occasionally  a  few  rhonchi  or  a  few  small  rales ;  but  there  are  no  large 
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bubbling  rales,  there  is  no  fine  crepitation,  no  tubular  breathing, 
no  sniffling  bronchopbonic  resonance  of  the  voice,  and  no  marked 
and  limited  dulness:  indeed,  the  dulness  on  percussion,  if  any  exists, 
is  extremely  slight,  and  is  met  -with  equally  on  both  sides. 

Thus  the  physical  signs,  which  vaiy  little  from  day  to  day,  show 
the  fallacy  of  the  opinion  that  pneumonia  is  present,  and,  if  duly 
weighed  in  connection  with  the  persistent  elevation  of  temperature* 
and  the  other  general  symptoms,  can  hardly  fail  to  lead  to  a  correct 
diagnosis.   If  the  oppression  of  the  breathing  be  not  due  to  pleurisy 
or  pneumonia,  it  must  be  referable  to  bronchitis  or  phthisis.  But 
the  intense  heat  of  the  skin,  the  comparative  absence  of  rales  and 
rhonchi,  the  almost  entire  absence  of  sputa,  and  the  complete 
absence  of  muco-purulent  expectoration  as  the  malady  progresses, 
conspire  to  prove  that  the  malady  is  not  bronchitis,  and,  therefore, 
that  it  must  be  of  a  tubercular  character.    In  some  of  these  cases 
of  acute  phthisis,  the  stomach  is  irritable,  and  vomiting  occurs ;  in 
others,  symptoms  resembling  those  of  meningitis  arise,  and  in  a  few 
diarrhoea  supervenes ;  but,  if  the  disease  runs  a  rapid  course,  these 
symptoms,  with  the  exception  of  delirium,  are  seldom  met  with  in 
a  marked  degree.  Even  emaciation  is  not  a  constant  symptom.  I 
have  seen  several  patients  die  of  acute  phthisis  in  St.  George's 
Hospital,  partly  suffocated  by  the  enormous  crop  of  tubercles  in 
their  lungs,  and  partly  poisoned  by  the  noxious  quality  of  their 
own  blood,  whilst  as  yet  no  emaciation  had  taken  place.  Indeed, 
their  bodies  after  death  were  not  only  plump,  but  had  large 
quantities  of  fat  stored  up  in  the  omentum  and  other  parts. 

3.  The  latent  or  insidious  forms  of  phthisis  present  a  remarkable 
contrast  to  those  last  described.  They  are  characterised  by  per- 
sistent mental  and  physical  depression,  and  by  an  absence  of  fever 
and  of  the  more  prominent  symptoms  of  pulmonary  disease.  The 
patient  feels  low,  and  weak  and  depressed,  but  is  utterly  at  a  loss 
to  account  for  his  illness.    His  complaint  is  of  general  lassitude 

*  The  temperature  in  pneumonia  often  rises  to  104°  or  105°;  but  it  attains  it, 
max.mum  elevation  at  from  the  third  to  the  sixth  day  of  the  attack,  after  which 
fall,  w.th  tolerable  rapidity  and  regularity,  unless  a  fresh  attack  of  pneu.non  a  o 
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and  weariness,  of  inability  to  fix  liis  attention,  and  of  being  unequal 
to  much  exertion;  but  he  has  little  or  no  cough,  no  pain  in  the 
chest,  no  feverish  heat  of  skin — no  symptoms,  in  short,  to  direct 
attention  to  the  real  seat  of  mischief,  and  being  more  or  less 
dyspeptic,  he  usually  imagines  that  "it  is  all  stomach."  His 
friends,  probably,  consider  him  nervous  and  hypochondriacal,  and 
rally  him  on  his  indolence  and  lowness  of  spirits  j  but  the  physician 
observes  signs  of  loss  of  health,  which  he  justly  attributes  to  deep- 
seated  and  serious  mischief.    He  remarks  that  his  patient's  aspect 
is  unhealthy ;  his  pupils  dilated,  the  conjunctivae  of  a  pearl-like 
colour,  the  skin  unusually  pale,  the  muscles  flabby,  the  extremities 
often  cold,  and  the  pulse  feeble — not  necessarily  much  accelerated  ; 
he  learns  by  inquiry  that  the  appetite  is  impaired,  the  digestion 
weak,  his  sleep  disturbed  and  unrefreshing ;  and  together  with 
these  signs  of  general  functional  derangement  and  impaired 
constitutional  power,  he  notes  a  tendency  to  emaciation,  acceleration 
of  the  breathing,  and  an  occasional  slight  bark  or  short  dry  hacking 
cough  after  exertion.  The  cough  probably  is  slight,  and  has  escaped 
observation,  so  that  the  patient  wiU  deny  its  existence;  and  it 
often  remains  so  slight  throughout  the  whole  course  of  the  disease, 
as  not  to  form  a  subject  of  complaint.   Thus  the  patient  will  go  on 
for  months,  suffering,  as  it  is  thought,  from  nervous  debility, 
becoming  gradually  thinner,  but  otherwise  without  material  change 
in  his  symptoms.    At  length  he  finds  himself  short-breathed  and 
unable  to  go  up  stairs  without  panting  :  he  perspires  on  the  slightest 
exertion;  experiences  chills  down  the  spine,  foUowed  by  burning 
heat  of  the  palms  of  the  hand,  and  not  unfrequently  by  perspira- 
tions at  night;  his  appetite  becomes  more  than  usually  capricious, 
the  liver  disordered  and  the  stomach  irritable,  so  that  sickness  and 
vomiting  occur ;  the  bowels  are  disturbed ;  and,  after  a  time,  griping 
pain  in  the  belly  and  obstinate  diarrhoea  set  in.    For  weeks,  or 
even  months,  this  may  persist,  in  spite  of  ordinary  remedies  ;  and 
even  when  it  is  controlled  by  appropriate  treatment,  it  is  apt  to 
recur  as  soon  as  the  medicines  are  discontinued.  Meanwhile 
emaciation  proceeds  somewhat  rapidly,  the  legs  are  apt  to  become 
(edematous,  profuse  exhausting  perspirations  alternate  with  the 
diarrhoea,  pains  occur  from  time  to  time  in  the  chest,  the  breathing 
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becomes  more  oppressed,  aphthous  ulceration  occurs  in  the  mouth 
and  throat,  the  appetite  fails,  and  the  patient  sinks.  In  many 
instances  these  symptoms  are  found  associated  with  amyloid  de- 
generation of  the  tissues. 

In  another  class  of  cases  the  symptoms  at  first  do  not  differ 
materially  from  those  just  described,  but  after  a  time  severe  ab- 
dominal pain  occurs,  accompanied  by  sickness  and  irregularity  of 
the  bowels ;  there  is  gradually  increasing  distension  of  the  belly, 
caused  partly  by  the  effusion  of  lymph  and  serum  into  the  ab- 
dominal cavity,  and  partly  by  flatulent  distension  of  the  bowels ; 
and  there  are  great  tenderness  on  pressure  and  severe  febrile 
excitement.  Those  symptoms,  which  are  due  to  ulceration  of  the 
glandular  structure  of  the  intestines,,  and  a  tuberculous  condition 
of  the  peritoneum  with  chronic  peritoneal  inflammation  consequent 
thereupon,  may  be  brought  more  or  less  under  the  influence  of 
treatment,  and  thus  may  run  a  longer  or  shorter  course;  but  their 
occurrence  is  commonly  the  sign  for  the  commencement  of  un- 
controllable diarrhoea,  rapid  emaciation,  hectic  fever,  and  other 
symptoms  which  bring  the  patient  rapidly  to  the  grave. 

In  yet  another  class  of  cases  the  symptoms  resemble  those 
above  described,  except  in  the  occurrence  of  fistula  in  ano.  The 
cough  is  just  as  slight,  the  nervous  and  physical  depression  as 
great,  and  emaciation  is  also  well  marked ;  but  diarrhoea  is  a  far 
less  prominent  feature,  and  appears  to  be  replaced  by  the  discharge' 
from  the  fistula.    Sometimes,  indeed,  a  harassing  cough  or  a 
troublesome  diarrhoea  may  coexist  with  a  fistula  in  ano  j  but,  in 
the  cases  of  latent  phthisis  now  under  consideration,  neither  the 
cough  nor  the  diarrhoea  assume  any  importance  unless  the  dis- 
charge from  the  fistula  is  checked.    Nor  need  they  do  so  even 
then ;  for  if  the  patient's  health  and  strength  be  improved,  and  the 
tendency  to  further  mischief  arrested,  the  discharge  may  be 
stopped  and  the  fistula  cured  without  any  fear  of  untoward  con- 
sequences :  but  if,  on  the  contrary,  the  discharge  be  checked  while 
the  constitutional  disorder  is  still  progressing,  severe  cough  or  pro- 
fuse sweating  will  be  excited,  or  diarrhoea  will  set  in,  and  the  malady 
will  assume  the  more  ordinary  features  of  pulmonary  consumption. 
In  some  instances  of  latent  phthisis  there  is  almost  entire 
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absence  of  cougli  from  first  to  last ;  in  others  there  is  slight  cough 
throughout,  hut  it  never  becomes  a  prominent  symptom  j  and  in 
others,  again,  it  may  be  scarcely  noticeable  until  the  diarrhoea  is 
checked,  or  the  fistula  in  ano  cured,  when  it  often  proves  extremely 
troublesome,  and  the  case  assumes  the  ordinary  characters  of  pul- 
monary consumption.  In  either  case  tubercles  may  be  found  in 
the  lungs  after  death  in  evei'y  stage  of  development  and  degenera- 
tion, the  absence  of  cough  being  in  no  degree  attributable  to  the 
paucity  of  tubercular  matter  in  the  lung,  or  to  any  particular  stage 
of  its  development,  but  rather  to  the  absence  of  pulmonary  irrita- 
tion resulting  from  the  local  determination  elsewhere  set  up,  by 
the  irritation  of  the  fistula  in  ano,  or  by  tubercular  deposits  in 
the  glandular  structure  of  the  bowels  and  of  the  ulceration 
occurring  there. 

The  general  character  of  the  symptoms  of  consumption  will  be 
obvious  from  the  description  already  given  of  the  malady,  but 
their  special  features  require  careful  consideration.  Cough  is  one 
of  the  earliest  symptoms,  and  in  some  instances  is  peculiar  and 
characteristic;  it  is  generally  unpreceded  and  unattended  by 
running  at  the  eyes  and  nose,  is  rarely  paroxysmal,  and  at  first  is 
dry,  being  due  to  sympathetic  irritation  of  the  larynx,  and  hence 
it  is  often  supposed  to  be  a  nervous  or  stomach  cough,  or  is 
referred  to  relaxation  of  the  throat.  At  first  it  occurs  chiefly  if 
not  exclusively  in  the  early  morning,  but,  as  the  malady  proceeds, 
it  is  observed  during  the  day,  and  especially  after  exertion,  or  on 
any  change  of  temperature.  After  a  time,  it  ceases  to  be  dry,  and 
is  accompanied  by  more  or  less  expectoration;  it  recurs  at  short 
intervals  throughout  the  day,  is  especially  troublesome  at  night 
and  in  the  morning,  is  often  very  severe,  and  not  unfrequently 
gives  rise  to  vomiting,  especially  when  it  occurs  soon  after  a  meal; 
but,  in  exceptional  cases,  it  is  extremely  slight  throughout  the 
whole  course  of  the  disease,  and  is  not  attended  by  expectoration ; 
whilst  in  others  in  which  the  disease  arises  in  sequel  of  bronchitis, 
it  is  attended  by  expectoration  from  the  date  of  its  invasion.  The 
expectoration  is  at  first  scanty,  thin,  colourless,  and  transparent, 
somewhat  resembling  saliva  or  gum-water;  or  it  may  be  of  a 
greyish  colour,  and  more  or  less  frothy.    After  a  time,  the  thm, 
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colourless  sputa  lose  some  of  their  transparency,  and  are  seen  to 
contain  specks  of  opaque  matter,  which  gradually  subside  and  form 
a  deposit  resembling  the  sediment  in  barley-water,  or  else  remain 
suspended  by  the  more  ropy  portions  of  the  secretion,  and  float  as 
streaks  in  the  transparent  mucous  fluid.  If  the  expectoration  be 
at  first  greyish  coloured  and  frothy,  it  gradually  becomes  less 
aerated,  more  glairy  and  more  tenacious;  loses  its  purely  grey 
colour,  and  is  seen  to  be  mixed  with  specks  or  streaks  of  an  opaque 
white  or  buff  colour,  and  not  unfrequently  with  specks  or  streaks  of 
blood. 

As  the  malady  progresses,  the  character  of  the  sputa  changes 
again  j  they  gradually  become  opaque,  of  a  whitish  or  yellowish 
hue,  and  are  coughed  up  in  more  distinct  and  more  homogeneous 
masses ;  sometimes  they  form  ragged  pellets  of  a  yellowish  white 
colour,  somewhat  resembling  boiled  rice  in  appearance,  which  sink 
or  else  partially  float  in  a  colourless  semi-transparent,  ropy,  non- 
aerated  mucous  fluid;  and  at  others  they  are  accompanied  by  very 
little  of  this  mucous  fluid,  but  form  larger  masses  of  a  buff  or 
yellowish  green  colour,  flocculent  in  appearance,  yet  perfectly 
smooth  in  outline,  which  do  not  easily  coalesce,  but  remain 
perfectly  distinct,  and  separate  from  one  another  if  expectorated 
into  a  vessel  containing  water.  These  sputa  have  been  termed 
nummular,  from  their  assuming  the  flat,  circular  form  of  a  piece 
of  money. 

At  a  still  later  stage  of  the  disease  the  sputa  assume  an  ash-grey 
colour,  become  perfectly  purulent  and  homogeneous,  and  are 
coughed  up  in  smooth,  roundish  pieces,  which  run  together  and 
form  one  mass  if  expectorated  into  a  dry  vessel,  or  sink,  beiug 
perfectly  free  from  admixture  with  air,  if  expectorated  into  water. 
None  of  these  forms  of  sputa,  however,  are  perfectly  characteristic 
of  phthisis.  The  boiled  rice  sputa— the  thin,  semi-transparent  sputa 
with  a  deposit  resembling  barley-water,  and  the  opaque,  circular, 
nummulated  sputa  are  those  which  are  most  distinctive;  but  they 
all  occur  occasionally  in  chronic  bronchitis,  and  therefore  cannot 
be  relied  upon  as  evidence  of  consumption. 

In  certain  instances,  sometimes  through  a  period  of  many  years,, 
f.ir  ces  of  calcareous  matter  arc  expectorated,  varying  in  size  from 
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that  of  a  pin's  head  to  that  of  a  pea  or  a  small  bean ;  and  in  hard- 
ness, from  that  of  soft  gritty  matter  up  to  that  of  an  urinary 
phosphatic  calculus.  Sometimes  these  harder  concretions  are 
branched,  being  moulded  in  the  minute  subdivisions  of  the  bronchi. 
They  all  indicate  a  retrocession  of  the  tubercle  at  the  spot  where 
they  are  formed,  but  not  necessarily  a  subsidence  of  the  disease, 
which  oftentimes  is  advancing  steadily  in  other  parts  of  the  lung 
at  the  very  time  when  these  concretions  are  ejected.  In  other 
instances  branched  fibrinous  concretions  are  expectorated,  formed 
either  by  the  coagulation  of  blood  in  the  smaller  bronchi,  or  else  by 
exudation  from  their  surface*    This,  however,  is  exceedingly  rare. 

The  quantity  of  expectoration  varies  greatly  in  different  cases, 
and  also  at  different  periods  of  the  disorder.  Sometimes  it  is 
profuse  throughout  the  greater  part  of  the  attack;  in  other 
instances  it  is  scanty  at  one  period,  and  profuse — suddenly  profuse, 
as  if  from  the  evacuation  of  a  vomica — at  another;  and  in  others, 
again,  it  is  comparatively  insignificant  in  amount  throughout, 
although  large  cavities  are  found  in  the  lungs  after  death.  In 
exceptional  cases  it  is  altogether  absent,  the  sputa  being  swallowed, 
as  they  constantly  are  by  children. 

The  taste  of  phthisical  sputa  is  at  first  saline  and  disagreeable, 
but  at  a  later  period  it  is  often  sweet,  owing  to  the  formation  and 
presence  of  sugar ;  its  odour  is  ordinarily  faint  and  nauseous — not 
fetid,  unless  mortification  of  some  portion  of  the  respiratory 
apparatus  has  taken  place,  when  it  becomes  nauseous  in  the 
extreme,  and  acquires  what  is  known  as  the  gangrenous  odour. 

The  microscopical  appearance  of  phthisical  sputa  varies  accord- 
ing to  the  source  whence  they  are  derived.  Before  the  tubercles 
have  softened,  or  before  the  softened  tubercular  matter  has  found 
its  way  into  the  bronchi,  the  expectoration  is  derived  from  the 
mouth,  and  from  the  congested  and  inflamed  mucous  lining  of  the 
bronchi.  It  then  consists,  1st,  of  salivary  fluid  with  epithelium 
from  the  mouth;  and,  2ndly,  of  epithelium  from  the  trachea, 
bronchi,  and  air-cells,  blood  corpuscles,  mucous  corpuscles,  exuda- 
tion cells,  and  pus  globules.  But  when  the  softened  tubercular 
matter  has  made  its  way  into  the  air-passages,  the  products  of 

*  See  ante,  pp.  354,  356. 
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disintegration  of  the  lung  and  the  tubercle  are  found  mixed  with 
the  matters  already  mentioned.  They  consist,  lstly,  of  pus 
globules  and  exudation  cells  in  large  numbers,  tubercle  corpuscles, 
oil  globules,  saline  crystals,  amorphous  earthly  material,  and 
pigmentary  matter — the  products  more  especially  of  disintegration 
of  tubercle  j  and,  2ndly,  fragments  of  the  curly  yellow  elastic  tissue 
of  the  lung,  capillary  vessels,  and  blood  corpuscles — the  products 
of  the  disintegrated  pulmonary  tissue.  These  fragments  of  lung 
tissue  often  afford  the  earliest  obtainable  evidence  of  the  existence 
of  tubercle,  and  in  the  absence  of  symptoms  of  pneumonic  abscess 
may  be  regarded  as  almost  a  distinctive  characteristic  of  phthisical 
sputa.  In  every  instance,  but  especially  in  obscure  cases  and  in 
the  earlier  stages  of  the  disease,  the  discovery  of  the  curly  elastic 
fibre  of  the  lung  is  most  important,  as  it  removes  all  doubt  as  to 
the  nature  of  the  disorder,  and  imparts  a  significance  to  symptoms 
which  might  otherwise  be  regarded  as  trivial,  and  not  requiring 
active  medical  interference.* 

Spitting  of  blood  is  often  one  of  the  earliest,  and  is  certainly 
one  of  the  most  frequent  symptoms  of  phthisis.  It  may  vary  from 
a  mere  speck  or  streak  of  blood,  to  an  ounce,  a  pint,  or  even  a 
larger  quantity ;  and  in  some  instances  it  proves  rapidly,  if  not  im- 
mediately fatal,  producing  instant  suffocation,  or  killing  indirectly 
after  a  few  days  by  exhaustion.  Seldom,  indeed,  does  consumption 
run  its  course  without  spitting  of  blood  to  a  greater  or  less  extent ; 
but  fatal  hemorrhage,  as  the  result  of  tubercular  ulceration, 
is  an  event  of  very  rare  occurrence.  The  cause  of  this  is,  that  the 
larger  vessels  resist  ulceration  in  a  remarkable  degree,  and  before 
complete  erosion  of  their  coats  has  taken  place,  clots  usually 

*  Thanks  to  Dr.  Fenwick,  the  discovery  of  minute  fragments  of  pulmonary  tissue 
by  the  microscope  is  no  longer  the  tedious  and  uncertain  process  which  it  was  formerly. 
The  mode  of  proceeding  which  he  has  suggested  is  as  follows  : — A  portion  of  suspected 
sputa  should  be  mixed  with  an  equal  quantity  of  a  solution  of  caustic  soda  containing 
fifteen  grains  to  an  ounce  of  distilled  water,  and  should  then  be  boiled  for  two  or 
three  minutes  with  the  view  of  dissolving  all  the  particles  capable  of  solution  by  the 
soda.  The  boiling  being  completed,  three  or  four  times  its  bulk  of  distilled  water 
shonld  be  added  gradually  to  the  mixture,  which  should  then  be  poured  into  a  conical- 
shaped  glass,  and  set  aside  to  deposit  any  insoluble  matter.  If  any  lung  tissue  exists, 
it.  will  be  found  in  tlic  fluid  which  is  in  contact  with  the  sides  of  the  conical  glass 
near  its  bottom. 
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form  in  their  interior,  and  the  circulation  through  them  is 
arrested.  Dr.  Walshe  names  81  per  cent,  as  the  proportion  of 
cases  in  which  spitting  of  blood  to  a  greater  or  less  extent  occurs, 
and  he  reports  having  met  with  two  instances  of  rapidly  fatal 
haemorrhage  amongst  131  analysed  cases.  My  own  experience 
leads  me  to  affirm,  that,  if  the  observation  be  confined  to  adults, 
and  if  cases  of  acute  and  rapidly  fatal  phthisis  be  excluded  from  the 
calculation,  spitting  of  blood  to  a  greater  or  less  extent  occurs  in 
every  instance;  and  it  also  warrants  my  asserting  that  fatal 
haemorrhage  is  far  less  frequent  than  is  represented  by  Dr.  Walshe's 
numbers.  I  have  only  met  with  seven  such  cases,  though  I  have 
seen  many  hundreds  of  deaths  from  phthisis  *  In  children 
profuse  haemoptysis  is  even  less  frequent. 

Spitting  of  blood  very  commonly  takes  place  at  the  outset  of 
the  disease,  and  recurs  at  longer  or  shorter  intervals  throughout 
its  progress.  In  most  instances  the  blood  is  small  in  quantity, 
and  only  specks  or  streaks  the  sputa ;  but  sometimes,  especially  in 
florid  persons,  profuse  haemorrhage  is  the  first  or  earliest  noticed 
symptom.  This  has  led  to  the  erroneous  impression  that  spitting  of 
blood  occasionally  gives  rise  to  consumption.  The  blood  is  usually 
of  a  florid,  red  colour,  not  unfrequently  of  a  brick-red  hue,  and 
sometimes,  though  rarely,  except  in  the  later  stages  of  the  com- 
plaint, of  a  venous  tint.  As  the  disease  advances,  it  is  ejected 
more  frequently,  and  in  rather  larger  quantity,  forming  small 
clots ;  and  it  is  more  commonly  met  with  in  the  expectoration  of 
males  than  in  that  of  females,f  and  in  that  of  adults  than  in  that 
of  children.  When  it  is  ejected  in  large  quantity,  the  blood  is 
frothy  from  admixture  with  air. 

When  the  haemorrhage  is  very  profuse,  it  tends  to  serious  ob- 
struction of  the  breathing,  and  possibly  may  thus  accelerate  the 
progress  of  the  tubercular  disease ;  but  in  smaller  quantity  it  may 

*  I  have  seen  several  patients,  supposed  to  be  phthisical,  die  suddenly  of  haemor- 
rhage from  the  lungs  ;  but  post-mortem  examination  has  revealed  the  existence  of  an 
unsuspected  aortic  aneurism,  from  which,  and  not  from  tuberculous  ulceration,  it  was 
proved  that  the  haemorrhage  took  place. 

t  This  is  contrary  to  Louis'  observation.  He  reports  that  spitting  of  blood  is 
more  frequent  in  females  than  in  males,  in  the  proportion  of  three  to  two.  Dr. 
YValshe's  experience  coincides  with  mine  in  reference  to  this  matter. 
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act  beneficially  by  relieving  the  local  congestion,  and  it  certainly 
does  not  hasten  the  fatal  termination  of  the  disorder.  Even  when 
very  profuse,  it  does  not  necessarily  shorten  life.  It  may  take 
place  once  and  may  not  recur,  or  it  may  take  place  frequently 
without  producing  permanent  ill  effects.  A  gentleman  whose 
mother  was  phthisical,  and  who  died  of  consumption  at  the  age 
of  fifty-six,  had  coughed  up  almost  yearly  during  the  last  thirty- 
three  years,  and  sometimes  two  or  three  times  a  year,  blood, 
varying  in  quantity  from  a  few  ounces  to  more  than  a  pint,  and  yet, 
until  the  last  two  years  of  his  life,  he  had  enjoyed  good  health 
during  the  intervals  of  the  attacks.  Such  cases  as  these,  however, 
are  quite  exceptional.  In  some  instances  the  outpouring  of  blood 
into  the  air-passages,  in  connection  with  phthisis,  gives  rise  to  the 
production  of  pulmonary  apoplexy ;  but  this  occurrence  also  is 
rare — so  rare,  that  it  was  met  with  only  eight  times  amongst  the 
517  consumptive  patients  examined  in  the  dead-house  of  St. 
George's  Hospital  during  the  ten  years  ending  December  31st, 
1850* 

From  what  has  been  already  stated,  it  is  obvious  that  the 
prognosis  of  spitting  of  blood  in  consumptive  cases  must  be  some- 
what uncertain.  Ordinarily,  little  fear  need  be  entertained  of  a  fatal 
issue,  unless  the  haemorrhage  be  very  profuse ;  and  even  then  the 
chances  are  immensely  in  favour  of  temporary  recovery.  The  most 
unfavourable  signs  are  persistent  frequency  and  irritability  of  the 
pulse,  and  chronic  elevation  of  the  temperature  of  the  body,  which 
indicate  considerable  constitutional  disturbance  and  undue  excite- 
ment of  the  circulation.  In  such  cases  a  very  cautious  opinion 
should  be  given  j  for  when  once  a  severe  attack  of  bleeding  has 
occurred,  profuse  haemorrhage  is  apt  to  take  place  at  some  future 
date.  This  at  least  is  the  result  of  my  observation.  In  each  of 
the  seven  rapidly  fatal  cases  which  I  have  met  with,  profuse 
bleeding  had  previously  taken  place  from  the  lungs. f 

Pain  in  the  chest,  especially  acute  pain,  is  rarely  an  attendant  on 
the  early  stages  of  consumption,  but  a  dull  aching  uneasiness  under 
the  clavicles  or  the  shoulder-blades  is  one  of  its  most  constant 

*  See  '  Decennium  Path.,'  p.  G6. 

f  For  further  particulars  respecting  hiciuoptysis,  see  ante,  chap,  ii,  pp.  290-298. 
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symptoms.  As  the  disease  advances,  pain — sharp  pain,  though 
not  very  acute  or  catching — is  often  experienced  in  the  chest, 
caused  sometimes  hy  simple  pleurodynia,  or  hy  the  morhid  changes 
going  on  in  the  lung,  but  in  most  instances  by  local  attacks  of  dry 
pleurisy.  They  differ  from  the  pains  which  accompany  bronchitis, 
in  being  felt  in  the  side,  or  in  the  back,  or  under  the  shoulder- 
blades,  rather  than  under  the  sternum,  and  in  being  aggravated  by 
inspiration  almost  as  much  as  by  coughing,  which  alone  produces 
much  pain  in  bronchitis. 

Difficulty  of  breathing  is  by  no  means  a  frequent  symptom. 
When  it  does  occur  in  any  marked  degree,  it  is  not  referable  to 
unmixed  phthisis,  but  to  some  coexistent  mischief,  such  as  heart 
disease,  pleurisy,  pneumonia,  bronchitis,  or  pulmonary  emphysema. 
In  one  case  which  fell  under  my  care  at  St.  George's  Hospital, 
dyspnoea  occurred  to  a  frightful  extent,  and  was  found  to  be 
referable  to  rapidly  developed  and  extensive  emphysema  of  the 
lung.* 

But  though  difficulty  of  breathing  is  not  observed  except  on 
active  exertion,  acceleration  of  the  breathing  is  a  constant  and  most 
valuable  diagnostic  symptom.  It  is  one  of  the  earliest  indications 
of  consumption,  and  in  the  absence  of  heart  disease,  and  of  any 
bronchi  tic,  pneumonic,  or  pleuritic  complication,  it  serves  as  a 
tolerable  index  to  the  extent  of  tubercular  mischief.  Even  when 
the  patient  is  at  rest,  and  appears  to  be  breathing  tranquilly,  the 
frequency  of  the  respirations  will  prove  to  be  above  the  normal 
standard,  and  on  the  slightest  exertion  may  rise  to  a  degree  which 
is  quite  inconsistent  with  a  healthy  chest.  Their  frequency  bears 
a  marked  relation  to  the  state  of  the  pulse,  and  consequently,  in 
many  instances,  to  the  severity  of  the  febrile  symptoms;  but 
when  the  lungs  are  extensively  occupied  by  tubercles,  the  respira- 
tion is  very  frequent,  although  there  be  little  febrile  excitement. 

Febrile  symptoms  are  seldom  observed  in  the  very  earliest  stage 
of  the  disorder,  unless  it  occurs  in  an  acute  form;  but  they  begin  to 
show  themselves  at  a  somewhat  later  period,  and  in  the  second  and 
third  stages  assume  the  form  which  is  recognised  as  hectic.  Soine- 

*  This  case,  which  is  most  interesting  in  a  pathological  point  of  view,  is  reported 
in  the  'Trans.  Path.  Soc.  of  London/  vol.  xi,  p.  15. 
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times,  however,  in  chronic  cases  they  are  not  well  marked,  even  after 
cavities  have  heen  formed  in  the  lungs.  They  usually  commence 
with  chilliness,  followed  hy  hurning  heat  of  skin,  the  temperature 
of  which  very  commonly  reaches  104°  or  may  range  as  high  as 
106°,  and  then  hy  profuse  perspiration;  and  this  train  of  symp- 
toms, which  constitute  a  perfect  paroxysm,  may  occur  at  noon,  and 
again  towards  evening.  More  commonly,  however,  they  occur 
only  at  night,  and  the  perspiration  continues  until  early  morning. 
The  paroxysm  is  often  imperfectly  developed,  the  shivering  being 
slight,  though  the  perspiration  is  profuse,  and  not  unfrequently  the 
sweatings  take  place  even  when  no  distinct  chilliness  has  been  pre- 
viously experienced.  Indeed,  at  an  advanced  stage  of  the  disorder 
perspirations  break  out  whenever  the  patient  falls  asleep,  and  are 
extremely  copious  and  enfeebling.  No  symptom  is  more  remark- 
able or  more  distressing  than  these  colliquative  sweats  in  phthisis, 
and  no  source  of  drain  on  the  system  appears  to  be  more 
exhausting.  Thus,  it  usually  happens,  that  when  the  perspira- 
tions are  profuse,  and  persist  in  spite  of  treatment,  the  case  runs 
on  rapidly  to  a  fatal  termination. 

Emaciation  is  one  of  the  most  striking  and  characteristic  features 
of  consumption,  and  one  which  is  always  present,  unless  the  disease 
has  run  a  rapid  course,  and  has  cut  off  the  patient  ere  time  enough 
has  elapsed  to  admit  of  wasting  taking  place.  Not  unfrequently 
it  is  the  symptom  which  first  attracts  notice,  and  excites  the 
apprehension  of  the  patient  and  his  friends.  Beferable,  without 
doubt,  to  the  general  cachexia  and  to  the  mal-nutrition  consequent 
thereupon,  it  often  commences  while  the  cough  is  as  yet  trifling, 
and  before  loss  of  appetite,  diarrhoea,  or  perspiration  have  set  in. 
When  these  sources  of  waste  are  superadded,  it  progresses  with 
increased  rapidity.  The  fat  which  is  stored  up  in  the  body 
disappears,  the  cellular  tissue  shrinks,  the  muscles  waste,  even  the 
heart  decreases  in  weight,  and  the  whole  body  becomes  rapidly 
thinner  and  lighter.  The  only  structure  which  appears  to  with- 
stand the  general  loss  of  volume  is  the  tongue,  which  even  up  to  the 
time  of  death  does  not  materially  diminish  in  size. 

There  are  exceptions,  however,  to  this  law  of  waste.  In  acute 
and  rapidly  fatal  phthisis  the  patient  is  sometimes  suffocated  before 
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emaciation  has  taken  place ;  and  in  certain  chronic  cases  I  have 
seen  patients  die  whilst  as  yet  plump,  although  cavities  had  long 
existed  in  the  lungs.  But  in  these  latter  cases  the  patients, 
although  consumptive,  have  not  succumbed  to  phthisis,  but  have 
been  carried  off  by  inflammation  of  the  lungs,  acute  bronchitis,  or 
some  other  disorder. 

As  a  general  rule,  emaciation  progresses  least  rapidly  when  the  ap- 
petite remains  good.  It  should  be  clearly  understood,  however,  that 
the  mere  amount  of  food  taken  does  not  afford  a  trustworthy  clue 
to  the  rapidity  of  its  progress,  for  excessive  wasting  will  often  occur 
while  nourishment  is  being  taken  in  large  quantity ;  and  in  other 
cases  it  will  proceed  slowly,  even  though  food  be  eaten  sparingly. 
So,  again,  it  will  sometimes  go  on  more  rapidly  in  persons  who  are 
free  from  the  ordinary  symptoms  of  dyspepsia  than  in  those  who 
are  troubled  with  flatulence,  acid  eructations,  and  other  signs  of 
indigestion.  The  fact  appears  to  be,  that  it  is  regulated  more  by 
the  mode  in  which  the  whole  process  of  assimilation  is  performed, 
than  it  is  by  the  quantity  of  food  taken,  or  by  the  occurrence  or 
non-occurrence  of  mere  stomach  derangement.  My  own  impression 
is,  that  it  is  closely  connected  with  the  extent  of  tuberculization 
of  the  mesenteric  glands.  Be  this  as  it  may,  emaciation,  though 
not  necessarily  proportioned  to  the  extent  of  pulmonary  disease,  and 
not  even  a  necessary  accompaniment  of  it,  is,  when  it  exists,  a  very 
trustworthy  guide.  It  is  always  an  alarming  symptom  of  disease ; 
and  when  it  occurs  without  any  apparent  cause,  coincidentally 
with  shortness  of  breath,  acceleration  of  the  pulse,  and  a  slight, 
hacking  cough,  it  may  be  regarded  as  almost  conclusive  evidence 
that  tuberculization  is  making  havoc  in  the  lungs,  and  probably  is 
implicating  the  mesenteric  glands. 

Sore  throat  is  a  symptom  experienced  by  many  consumptive 
patients  long  before  pectoral  mischief  has  declared  itself;  and  as  the 
tubercular  disease  progresses,  it  becomes  a  serious  aggravation  of  the 
patient's  sufferings.  The  affection  now  referred  to  is  not  the 
aphthous  ulceration  frequently  met  with  in  the  later  stages  of  con- 
sumption, but  congestion  of  the  mucous  membrane  lining  the 
posterior  fauces,  the  pharynx,  and  the  larynx,  accompanied  by  a 
diseased  condition  of  the  follicles,  and  a  morbidly  increased  secretion 
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of  viscid  mucus.    It  is  an  affection  analogous  to  that  known  as  the 
"  clergyman's  sore  throat/'  and  is  especially  prone  to  occur  in 
persons  between  the  ages  of  twenty  and  forty  who  are  weak  and 
cachectic,  and  whose  digestive  organs  are  out  of  order.    It  gives 
rise  to  a  constant  soreness  or  uneasy  sensation  in  the  throat,  a  fre- 
quent inclination  to  swallow,  and  repeated  hawking  to  clear  the 
throat,  which,  after  a  time,  results  in  the  ejection  of  a  small 
quantity  of  viscid,  opaque  mucus.    It  is  often  confined  to  the  pos- 
terior fauces  or  pharynx,  and  in  such  cases  begins  and  ends  as  a 
"  relaxed  sore  throat but  when  it  extends  to  the  epiglottis  and 
larynx,  it  produces  more  or  less  huskiness  or  hoarseness.  How 
far  this  affection  is  connected  with  the  deposit  of  tubercle  in  the 
diseased  foUicles  of  the  lining  membrane  is  a  point  on  which  dif- 
ferent opinions  are  entertained ;  and  it  is  probable  that  the  truth 
lies  between  the  theory  which  denies  that  tubercle  is  ever  secreted 
by  those  follicles,  and  that  which  refers  the  disease  invariably  to 
the  deposit  of  tubercle  in  the  follicles.    Certain  it  is,  on  the  one 
hand,  that  the  affection  is  met  with  and  permanently  got  rid  of  in 
persons  who,  though  weakly  and  dyspeptic,  are  not  consumptive  ; 
and,  on  the  other,  that  in  some  instances  enlarged  follicles  may  be 
seen  filled  with  a  matter  closely  resembling  tubercular  matter. 
Further,  it  is  certain  that  in  persons  who,  in  the  earlier  periods  of 
their  illness,  have  suffered  from  this  form  of  sore  throat,  the  more 
distinct  tubercular  affection  of  the  larynx,  hereafter  to  be  de- 
scribed, is  apt  to  arise  at  a  later  period. 

The  pulse  affords  an  early,  and  therefore  an  important  indication 
of  consumption.  In  exceptional  cases  it  may  not  range  above  60 
or  70  in  a  minute  throughout  the  whole  course  of  the  disease ;  but 
more  commonly  it  rises  to  80  or  90  at  an  early  period,  and  as  the 
malady  advances  may  number  120  or  140.  A  pulse  constantly 
above  80  in  a  person  who  is  short-breathed,  and  has  a  slight 
hacking  cough,  is  always  suggestive  of  tubercular  disease,  how- 
ever stout  and  otherwise  healthy  he  may  appear,  and  this  more 
especially  if  the  temperature  of  the  body  usually  exceeds  the 
normal  standard;  and  a  confessedly  phthisical  patient,  whose 
pulse  is  habitually  very  quick  and  weak,  has  little  chance  of 
amendment. 
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The  digestive  organs  sometimes  remain  in  tolerable  order,  and 
the  appetite,  though  capricious,  is  not  materially  impaired;  but 
more  commonly  the  appetite  fails,  and  the  digestive  organs  are 
disturbed  to  a  greater  or  less  extent,  even  in  the  earlier  stage  of 
the  disease  \   and  at  a  more  advanced  period  the  disturbance  is 
very  serious.    At  first  there  are  pain  and  tenderness  at  the  epi- 
gastrium, increased  after  food,  together  with  nausea  and  occasional 
vomiting ;  the  bowels  are  costive  or  extremely  irregular,  and  small 
aphthous  ulcerations  occur  in  the  mouth.    As  the  disease  advances, 
tuberculization  of  the  mesenteric  glands  and  of  the  glandular 
follicles  of  the  bowels  occurs,  the  abdomen  becomes  tender  on 
pressure,  ulceration  of  the  bowels  takes  place,  and  diarrhoea  sets 
in,  accompanied  by  extremely  offensive  evacuations,  sometimes 
mixed  with  blood ;  nausea  and  vomiting  after  food  become  more 
frequent,  and  the  mouth  and  fauces  are  apt  to  become  sore  and  ex- 
tensively aphthous,  so  that  deglutition  is  rendered  painful  and  diffi- 
cult. This,  at  least,  is  the  ordinary  course  of  the  disease  ;  but  expe- 
rience has  proved  that  extensive  tubercular  ulceration  of  the  bowels 
may  be  going  on  although  constipation  exists,  and  although  there 
be  no  pain  in  the  abdomen,  no  nausea  or  vomiting,  and  no  tender- 
ness on  pressure.    Any  considerable  increase  in  the  temperature 
of  the   body  which   is  not  accompanied  by  an  accession  of 
pectoral  mischief,  or  by  other  obvious  cause,  gives  fair  ground  for 
suspecting   that   abdominal  mischief  is  going  on.     In  some 
instances  peritonitis  is  suddenly  set  up,  and  occasionally,  though 
rarely,  ulceration  of  the  bowel  terminates  in  perforation  and  the 
escape  of  fsecal  matter  into  the  abdominal  cavity.    In  this  case 
excruciating  pain  occurs  in  the  abdomen,  collapse  ensues,  and  the 
patient  usually  sinks  in  a  few  hours* 

Diarrhoea  is  of  common  occurrence,  and  is  a  symptom  of  grave 
significance  in  doubtful  cases  of  consumption.  Oftentimes,  indeed, 
it  serves  as  an  index  to  the  true  nature  of  symptoms  about  which 
some  doubt  may  have  been  previously  entertained.  The  diarrhoea  of 

*  A  patient  in  whom  this  complication  arose  was  admitted  under  my  care  into  St. 
George's  Hospital  on  the  21st  of  December,  1859.  For  full  particulars  of  the  case, 
which  was  remarkable  for  the  entire  absence  of  diarrhoea  and  other  abdominal  symp- 
toms during  life,  see  '  Trans.  Path.  Soc.  of  London,'  vol.  xi,  pp.  103-4. 
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phthisis  is  not  an  ordinary  looseness  of  bowels,  nor  is  it  due  to 
ordinary  causes ;  it  has  a  special  origin,  and  is  marked  by  several 
peculiarities.  It  is  troublesome  but  not  painful ;  it  is  very  per- 
sistent, and  is  seldom  amenable  to  ordinary  remedies ;  it  is  apt  to 
recur  j  and  it  is  not  usually  accompanied  by  the  furring  of  the 
tongue,  and  the  sickness  and  vomiting  which  attend  other  forms  of 
diarrhoea.  Hence  its  character  may  be  recognised  after  a  few 
days'  observation;  and  when,  in  a  person  suffering  from  cough, 
the  bowels,  which  previously  have  been  costive,  become  habitually 
relaxed,  and  the  looseness  assumes  the  characters  above  mentioned, 
there  can  be  Httle  doubt  as  to  the  true  significance  of  the  cough, 
or  as  to  the  nature  of  the  coexisting  constitutional  malady.  If 
any  doubt  exists  it  may  be  solved  by  observing  the  temperature 
of  the  body,  which  in  these  cases  is  persistently  above  the  natural 
standard,  and  usually  ranges  from  99-5°  to  104°. 

The  tongue  is  sometimes  clean,  at  others  coated;  but  when 
ulceration  of  the  bowels  is  going  on,  it  is  oftentimes  clean,  red,  and 
beef-steaky  in  appearance,  and  not  unfrequently  ulcerated  or 
aphthous.  Its  condition,  however,  does  not  throw  any  light  on  the 
progress  of  the  pectoral  disease. 

The  urine  in  the  earlier  stages  of  the  complaint  is  sometimes 
normal,  but  more  commonly  it  is  remarkable  for  the  rapid  varia- 
tions in  its  character.  At  one  time  it  is  clear,  pale,  abundant, 
and  of  low  specific  gravity ;  in  a  few  hours,  or  on  the  following 
day,  scanty,  high  coloured,  and  possibly  loaded  with  lithates. 
When  the  disease  is  more  advanced,  it  generally  contains  an  excess 
of  lithic  acid,  and  is  often  turbid.  Albumen  is  not  usually  one  of 
its  constituents,  though  a  minute  quantity  may  be  detected  in  it 
from  time  to  time,  referable  to  temporary  congestion  of  the 
kidneys.  In  a  certain  proportion  of  cases,  however,  it  is  more 
constantly  present,  owing  to  the  existence  of  tubercular  or  other 
disease  of  those  organs. 

The  monthly  periods  may  continue  regular  almost  to  the  last, 
and  the  discharge  natural  both  in  quantity  and  quality.  More 
commonly,  however,  the  menses  are  very  profuse  or  else  very 
scanty  at  the  commencement  of  the  disease,  and  cease  as  soon  as 
the  symptoms  of  consumption  are  more  fully  developed.    In  some 
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instances  they  cease  at  the  very  commencement  of  the  malady,  and 
their  sudden  cessation  is  referred  to  by  the  patient  as  the  cause  of 
all  her  subsequent  illness;  indeed,  the  apparent  connection  be- 
tween their  suppression  and  the  setting  up  of  pectoral  disease  is 
sometimes  so  remarkable,  that  many  writers  on  consumption  have 
referred  to  cases  under  the  title  of  amenorrhoeal  phthisis.  It  is 
almost  needless  to  add,  that  the  term  is  an  improper  one,  the 
phthisical  symptoms  being  in  no  wise  referable  to  the  stoppage  of 
the  monthly  discharge,  but  rather  connected  with  the  morbid  con- 
dition of  the  system,  which  led  to  its  cessation.  In  many  of  these 
cases  leucorrhcea  is  a  prominent  symptom. 

The  external  and  superficial  glands  are  especially  liable  to 
become  the  seat  of  tubercular  deposit  in  children,  and  form  knotty 
swellings,  which  greatly  disfigure  the  patient.  In  adults  they  are 
rarely  enlarged.  When  the  enlarged  cervical  glands  suppurate, 
as  they  often  do,  the  pectoral  symptoms  are  usually  quiescent; 
and  it  is  a  rare  occurrence  to  find  active  mischief  in  the  chest 
coexisting  with  tubercular  suppuration  in  the  neck.  Indeed, 
glandular  enlargement,  though  symptomatic  of  tuberculosis,  and 
sometimes  coexisting  with  phthisis  pulmonalis,  can  hardly  be 
regarded  as  a  symptom  of  that  disease.  On  the  contrary,  though 
indicative  of  a  scrofulous  disposition,  it  seems  to  act  as  a  derivative, 
and  to  be  in  some  measure  antagonistic  to  tubercular  deposition 
or  suppuration  in  the  lungs. 

The  fingers  and  nails  undergo  a  change  which  requires  special 
notice  ;  the  more  so  as  diagnostic  importance  has  been  attached  to 
it.  Sometimes,  in  the  earlier  stage  of  the  disease,  but  more 
commonly  when  emaciation  has  proceeded  to  some  extent,  the  last 
joint  of  the  fingers  enlarges,  their  tips  shrink  and  diminish  in  size, 
and  the  nails  become  remarkably  convex  and  adunc.  The  ends  of 
the  fingers  thus  acquire  a  peculiarly  rounded  or  clubbed  appear- 
ance. There  cannot  be  a  doubt  that  this  change  of  form  is  very 
remarkable,  and  is  observed  to  a  greater  or  less  degree  in  most 
cases  of  phthisis ;  but,  nevertheless,  it  cannot  be  regarded  as  dis- 
tinctive. In  several  healthy,  middle-aged,  and  elderly  persons,  I 
have  seen  this  condition  of  the  fingers  strongly  developed,  and  in 
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some  consumptive  patients  it  does  not  occur  even  up  to  the  last 
hour  of  their  existence. 

So,  also,  in  regard  to  falling  of  the  hair,  which  is  a  symptom 
of  great  frequency  in  consumptive  cases.  It  is  sometimes  ob- 
served at  the  very  outset  of  the  disease,  and  is  a  common  cause 
of  complaint  long  before  the  patient  or  her  friends  suspect  the 
nature  of  the  malady  which  is  impending;  but  in  certain  in- 
stances, and  more  especially  when  the  disease  runs  a  chronic 
course,  unaccompanied  by  much  sweating,  the  hair  is  retained  until 
the  last. 

Dropsical  swelling  of  the  extremities  is  not  of  frequent  occur- 
rence ;  indeed,  its  absence  is  rather  remarkable,  when  we  consider 
the  impoverished  condition  of  the  blood,  and  the  serious  impedi- 
ment offered  to  its  circulation  through  the  lungs.  Nevertheless, 
the  feet  and  ankles  are  apt  to  become  puffy  and  swollen  towards 
evening,  especially  at  the  close  of  the  disease,  so  that  the  occur- 
rence of  such  swelling  may  be  regarded  as  of  evil  augury.  But, 
except  in  the  later  stage  of  the  complaint,  and  to  the  extent  just 
described,  I  believe  that  oedema  does  not  occur  simply  as  the 
result  of  the  conditions  above  referred  to.  In  certain  instances 
the  legs  become  anasarcous,  as  a  result  of  coexisting  disease  of  the 
kidneys;  in  others,  in  consequence  of  feebleness  of  the  heart 
dependent  on  fatty  degeneration  of  its  tissue ;  whilst,  in  certain 
cases,  one  or  both  of  the  lower  extremities  become  excessively 
swollen  and  anasarcous,  in  consequence  of  embolism  or  of  the 
coagulation  of  blood  in  the  veins.  In  this  latter  event,  if  phlebitis 
be  present,  the  swelling  is  attended  with  more  or  less  pain  in  the 
course  of  the  veins. 

Sometimes  a  red  line  makes  its  appearance  on  the  gums,  and  is 
regarded  by  many  persons  as  very  distinctive  of  the  tubercular 
cachexia*  My  own  observation,  however,  inclines  me  to  believe 
that  it  is  seldom  developed  in  the  earlier  stages  of  the  disease, 
when  alone  its  presence  would  be  of  practical  value  in  a  diagnostic 
point  of  view,  and  that  it  sometimes  accompanies  derangement  of 
the  stomach  when  no  tubercular  mischief  exists.    Under  these 

*  See  '  Lancet/  Oct.  8th,  185U. 
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circumstances  its  occtirrence,  though  suggestive  of  consumption, 
cannot  be  viewed  as  declaratory  of  the  disease. 

The  functions  of  the  brain  are  seldom  interfered  with  to  any 
great  extent.  Slight  wandering  at  night,  or  on  waking  out  of 
sleep,  is  often  observed  towards  the  close  of  the  disease ;  but,  even 
in  such  cases,  the  mental  powers  remain  unimpaired  during  the 
day.  Indeed,  the  perceptive  faculties  oftentimes  acquire  unwonted 
vigour,  and  the  imagination  is  unusually  active.  Sometimes, 
however,  violent  delirium  sets  in,  or  the  patient  passes  into  a  state 
of  muttering  delirium,  and  then  becomes  comatose.  In  these 
cases,  if  the  irritation  results  from  the  deposit  of  tubercle  in  the 
brain,  or  in  its  investing  membranes,  a  rapidly  fatal  issue  may  be 
anticipated.  If,  on  the  other  hand,  there  is  reason  to  believe  that 
the  delirium  has  been  caused,  as  sometimes  happens,  by  injudicious 
and  depressing  treatment,  the  prognosis  would  be  less  unfavour- 
able, inasmuch  as  the  mischief  may  then  be  overcome  by  appro- 
priate remedies. 

A  strange  waywardness  of  temper  usually  marks  the  disease 
throughout.  The  patient  is  at  one  time  irritable  and  depressed ; 
at  another  placid  and  singularly  hopeful,  maintaining  up  to  the  last 
a  delusive  hope  that  the  malady  will  be  subdued.  So  unaccount- 
able is  the  apparent  hopefulness  in  many  instances,  that  it  might 
almost  be  supposed  referable  to  an  anxiety  on  the  part  of  the 
patient  to  deceive  herself  and  her  friends  as  to  the  actual  state  of 
the  case.  But  the  absence  of  this  feature  in  other  forms  of  com- 
plaint which  are  equally  lingering  and  equally  fatal,  proves  that 
some  different  explanation  must  be  sought,  and  stamps  it  as  a 
characteristic  of  consumption. 

The  complications  of  phthisis  pulmonalis  have  been  already 
alluded  to.  Pleurisy,  pneumothorax,  pneumonia,  bronchitis,  and 
spitting  of  blood,  which  are  some  of  the  more  important,  have  been 
discussed  under  their  respective  heads,  and  ulceration  of  the  bowels 
has  been  briefly  described  in  the  present  chapter.  But  there  are 
yet  others  which  require  further  consideration.  Amongst  these 
may  be  mentioned  chronic  tubercular  inflammation  of  the  epi- 
glottis, larynx,  and   trachea,  tuberculization  of  the  bronchial 
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glands,  and  irritation  and  inflammation  of  the  brain  or  its  mem- 
branes consequent  on  the  deposit  of  tubercle. 

It  has  been  already  stated,  that  hoarseness  and  partial  loss  of 
voice  are  apt  to  supervene  in  the  course  of  pulmonary  consumption. 
They  are  due  to  congestion  and  inflammation  of  the  epiglottis  and 
larynx,  arising  in  consequence  of  local  tubercular  mischief,  and 
when  once  established,  they  are  apt  to  continue  in  a  chronic  form, 
and  not  unfrequently  increase  gradually  in  intensity.  Sometimes 
this  alteration  of  the  voice  is  slight,  and  does  not  occur  until  the 
pectoral  disease  is  far  advanced ;  at  others,  it  is  observed  very 
early  in  the  attack,  and  becomes  a  prominent  symptom  soon  after 
the  commencement  of  the  catarrhal  symptoms,  by  which  the 
invasion  of  the  disease  is  marked.  Many  writers  have  alluded  to 
cases  of  this  kind  under  the  title  of  f  Laryngeal  Phthisis/  and 
have  implied,  if  they  have  not  actually  affirmed,  that  tubercular 
mischief  may  occur  in  the  larynx,  giving  rise  to  symptoms  of  the 
so-called  laryngeal  phthisis,  without  the  existence  of  any  tuber- 
cular disease  in  the  lungs.  This,  however,  is  not  the  fact.  The 
tubercular  deposit  in  the  lungs  may  be  more  or  less  extensive,  and 
the  pectoral  symptoms  may  be  developed  to  a  greater  and  less 
degree,  but  the  so-called  laryngeal  phthisis  never  runs  its  course 
without  the  coexistence  of  tubercular  disease  of  the  lungs.  In 
short,  there  is  no  such  disease  as  laryngeal  phthisis.  The  chronic 
inflammation  or  tubercular  ulceration  in  the  larynx  often  met  with 
is  merely  an  accessory  to  or  an  accidental  complication  of  phthisis 
pulmonalis. 

The  laryngeal  symptoms,  however,  are  somewhat  peculiar,  and 
impart  an  entirely  new  complexion  to  the  complaint.  They  are 
characterised  by  an  alteration  in  the  force  and  quahty  of  the  voice 
and  cough,  and  by  pain,  tenderness,  and  a  sense  of  dryness,  prick- 
ing, and  constriction  over  the  larynx.  At  first  there  is  simply 
occasional  huskiness  and  "  cracking"  of  the  voice,  which  disappears 
after  a  forcible  "  hemming"  or  "  clearing  of  the  throat,"  but 
gradually  more  permanent  hoarseness  and  partial  loss  of  voice 
supervene,  with  a  muffled  and  cracked  sound  on  coughing— the 
cough  being  frequent  and  accompanied  by  a  scanty  mucous 
expectoration.    As  the  disease  proceeds,  and  the  vocal  cords  are 
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destroyed  by  ulceration,  the  voice  degenerates  into  a  hoarse  or  a 
squeaking  whisper  j  the  breathing  in  chronic  cases  becomes  mark- 
edly stridulous  ;  and  the  cough,  which  is  constant,  and  attended 
by  the  expectoration  of  a  large  quantity  of  thin  *  frothy  mucous  or 
muco-purulent  fluid,  sometimes  tinged  or  streaked  with  blood, 
produces  a  strangely  mixed  hoarse  and  stridulous  sound.  Yet 
with  all  this  evidence  of  local  mischief,  there  is  seldom  much 
febrile  excitement,  and  at  first,  not  unfrequently,  very  little  pain 
or  difficulty  of  breathing. 

If  the  epiglottis  remains  free  from  mischief,  there  is  no  dys- 
phagia, but  when,  as  often  happens  in  the  latter  stage  of  the 
disease,  it  becomes  inflamed  or  ulcerated,  each  attempt  at  swallow- 
ing may  give  rise  to  a  paroxysm  of  suffocative  dyspnoea  and  spas- 
modic cough,  the  liquid  which  the  patient  was  in  the  act  of  swal- 
lowing being  rejected  through  the  nose  as  well  as  through  the 
mouth.  This,  however,  is  not  always  the  case,  as  post-mortem  in- 
vestigations have  clearly  proved  that  the  epiglottis  may  be  ulcerated, 
and  nevertheless  there  may  be  no  difficulty  of  swallowing. 

Sometimes,  though  rarely,  portions  of  the  cricoid  and  arytaenoid 
cartilages  become  detached  during  the  process  of  ulceration,  or 
cretaceous  deposits  which  have  formed  in  the  larynx  become  loose, 
giving  rise  to  excessive  cough  and  a  sense  of  impending  suffocation. 
In  most  instances  these  hardened  masses  are  ejected  with  expecto- 
ration during  a  violent  fit  of  coughing,  but  occasionally  they  pass 
into  the  trachea  and  occasion  great  local  irritation  and  an  aggra- 
vated attack  of  dyspnoea.  Death  commonly  takes  place,  as  in 
uncomplicated  cases  of  pulmonary  consumption ;  but  occasionally 
it  results  from  paralysis  of  the  glottis,  induced  by  the  extension 
of  ulceration,  or  from  spasm  excited  by  the  passage  of  foreign 
matters  into  the  diseased  larynx.  After  death,  the  congested 
mucous  membrane  of  the  larynx  often  exhibits  a  granular  appear- 
ance ;  the  edges  and  laryngeal  surface  of  the  epiglottis  are  found 
ulcerated,  or  ulcers  are  discovered  in  the  ventricles  of  the  larynx, 
or  between  the  epiglottis  and  the  chordae  vocales ;  the  laryngeal 
muscles  are  wasted  and  often  softened,  and  portions  of  the  car- 
tilages are  sometimes  ulcerated  and  necrosed.  In  many  instances 
ulcerations  exist  in  the  upper  part  of  the  trachea,  but  seldom  give 
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rise  to  any  marked  symptom ;  in  others  false  membrane  is  found 
effused  into  the  larynx  and  upper  part  of  the  trachea,*  and  occa- 
sionally ulceration  perforates  the  larynx  and  extends  into  the 
oesophagus,  giving  rise  to  excessive  difficulty  of  swallowing.  So 
common  is  ulceration  in  some  part  of  the  upper  air  passages, 
that  Louis  reports  having  met  with  it  in  the  epiglottis  and  larynx 
iu  one  out  of  every  five  consumptive  patients  whom  he  examined 
after  death,  and  in  the  trachea  in  no  less  than  one  out  of  every 
three  patients. 

When  the  larynx  is  affected  it  is  often  difficult  to  diagnose  the 
mischief  in  the  chest,  inasmuch  as  the  mischief  in  the  upper  part 
of  the  air  passages  obscures  the  sounds  obtainable  through  the 
stethoscope.  The  general  symptoms,  however,  are  sufficiently 
characteristic  ;  and  when,  in  addition  to  hoarseness  and  partial  loss 
of  voice,  there  are  present  the  peculiar  laryngeal  cough,  with  thin 
frothy  muco-purulent  expectoration,  semi-stridulous  respiration, 
night  sweats,  emaciation,  and  other  of  the  ordinary  symptoms  of 
consumption,  there  can  be  little  doubt  as  to  the  true  nature  of  the 
malady,  however  masked  the  chest  symptoms  may  be.  If,  however, 
any  doubt  remains  as  to  whether  the  stridor  and  other  symp- 
toms of  laryngeal  affection  may  not  be  referable  to  aneurismal 
pressure  or  to  malignant  or  other  disease  of  the  larynx,  recourse 
may  be  had  to  the  laryngoscope.  By  its  aid  the  physical  condition 
of  the  larynx  can  be  readily  ascertained,  and  all  questions  as  to 
the  existence  of  laryngeal  disease  set  at  rest. 

The  prognosis  of  the  disease  is  always  unfavourable,  from  the 
fact  already  mentioned,  that  the  laryngeal  mischief  is  accompanied 
by  tubercular  deposit  in  the  lungs.  Generally,  when  hoarseness 
and  aphonia  have  set  in,  the  progress  of  the  case  is  rapid,  and  the 
patient  does  not  survive  beyond  a  few  months.  Nevertheless,  as 
with  other  forms  of  tubercular  disease,  its  course  may  be  almost 
indefinitely  protracted.  A  consumptive  patient  at  present  under 
my  care  has  suffered  from  hoarseness,  partial  loss  of  voice,  and 

*  A  case  in  which  this  occurred,  and  in  which  tracheotomy  hud  to  be  performed,  is 
at  present  (Xov.  7th,  1861)  in  St.  George's  Hospital,  under  the  care  of  my  colleague, 
Dr.  Bence  Jones.  The  patient,  a  man  named  Kent,  in  Fuller  Ward,  ejected  through 
the  opening  pieces  of  false  membrane  an  inch  and  an  inch  and  a  half  in  length,  and 
about  the  breadth  and  thickness  of  u  quill  pen. 
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occasional  pain  and  constriction  in  the  larynx  for  a  period  of  seven 
years,  and  at  the  present  time  is  again  rallying  from  an  attack 
which  for  some  weeks  threatened  to  terminate  fatally. 

Tuberculization  of  the  bronchial  glands  sometimes  occurs  when 
the  lungs  are  free  from  tubercular  deposit,  but  more  commonly,  it 
is  associated  with  pulmonary  disease,  being  merely  a  complication 
of  that  disorder.  Like  other  scrofulous  affections  of  the  lymphatic 
system,  it  is  specially  prone  to  arise  in  children,  and  may  be  re- 
garded as  an  exceptional  occurrence  in  adults.  Insignificant  in 
many  instances  in  clinical  importance,  it  is  sometimes  so  extensive 
as  to  give  rise  to  symptoms  far  outweighing  those  produced  by  the 
coexistent  pulmonary  disease.  Thus  a  congeries  of  tuberculized 
bronchial  glands  may  form  a  large,  hard,  and  irregularly  lobulated 
mass  in  the  chest,*  which  will  compress,  and  may  ultimately  pro- 
duce ulceration  and  perforation  of  the  adjacent  structures,  giving 
rise  to  the  various  local  and  physical  signs  of  mediastinal 
tumour  and  sometimes  to  symptoms  which  may  be  mistaken  for 
croup.  Twice  I  have  been  called  in  consultation  to  decide  upon 
the  propriety  of  performing  tracheotomy  in  cases  of  supposed 
croup,  when  the  symptoms  during  life,  which  were  subsequently 
corroborated  by  post-mortem  examination,  convinced  me  that  the 
mischief  was  due  simply  to  a  mass  of  enlarged  bronchial  glands 
pressing  upon  the  trachea  just  above  the  bifurcation  of  the  bronchi. 
A  similar  case,  the  particulars  of  which  will  be  found  in  the  post- 
mortem and  case-book  in  the  museum  of  St.  George's  Hospital, 
came  under  my  observation  in  the  year  1861.  In  each  instance  I 
was  enabled  to  decide  against  the  existence  of  croup,  by  observing 
that  the  stridor  accompanied  expiration  rather  than  inspiration, 
and  to  diagnose  the  true  nature  of  the  malady  by  finding  this 
peculiar  respiration  accompanied  by  dulness  on  percussion  between 
the  scapulse,  and  by  symptoms  indicative  of  a  scrofulous  habit  of 
body,  and  by  an  absence  of  all  evidence  of  any  other  form  of 
disease  capable  of  producing  the  stridulous  expiration. 

Tubercle,  when  deposited  in  the  bronchial  glands,  is  prone  to 

*  In  the  case  of  Henry  Truton,  aged  twenty-five,  who  was  admitted  under  my  care 
into  the  King's  Ward  of  St.  George's  Hospital,  on  Novemher  13th,  1861,  a  mass  of 
tuberculous  bronchial  glands  was  found,  which  weighed  more  than  two  ounces. 
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undergo  degeneration  and  softening,  just  as  it  does  in  other  parts 
of  the  body/  and  sometimes  it  becomes  the  seat  of  cretaceous 
transformation.  When  the  enlarged  glands  suppurate,  the  softened 
tubercular  matter  may  make  its  way  by  ulceration  into  a  bronchus, 
or  into  the  trachea,  and  may  then  be  expectorated,  or  it  may  even 
open  into  the  oesophagus,  and  occasion  more  or  less  difficulty 
of  swallowing.  In  either  case  the  excavated  gland  may  give  rise 
to  the  physical  signs  of  a  vomica. 

It  is  needless  to  detail  the  local  symptoms  of  mechanical  origin 
produced  by  enlarged  bronchial  glands,  as  they  are  identical  with 
those  occasioned  by  other  intra-thoracic  tumours.f  Suffice  it  to 
say  that  swelling  of  the  superficial  veins  of  the  neck  or  chest  occur- 
ring in  a  child,  when  accompanied  by  lividity  of  the  lips,  puffiness 
of  the  face,  oedema  limited  to  one  side,  or  affecting  both  sides  of 
the  neck  and  chest,  constitute  a  train  of  symptoms  which  are  ex- 
tremely suggestive  of  the  disease  under  discussion,  and  that  when 
to  these  symptoms  are  superadded  dysphagia  and  ringing,  paroxys- 
mal cough,  stridulous  breathing,  hectic,  and  emaciation,  there  can 
be  no  reasonable  doubt  as  to  the  nature  of  the  malady.  It  may 
be  added,  that  whereas  aneurismal  and  other  intra-thoracic  tumours 
are  of  extreme  rarity  or  almost  unknown  in  children,  bronchial 
gland  tumours  are  of  somewhat  common  occurrence.  Therefore, 
if  pneumonia  or  bronchitis  be  not  present,  the  presence  of  laboured 
respiration  in  children,  attended  by  greatly  prolonged  expiration^ 
and  dulness  of  percussion  between  the  scapulae,  affords  sufficient 
grounds  for  suspecting  the  existence  of  enlarged  bronchial 
glands. 

The  general  symptoms  vary  greatly,  according  to  the  degree  to 
which  the  enlarged  glands  press  on  the  surrounding  structures,  and 

*  A  case  in  which  this  softening  occurred  was  admitted  under  my  care  in  St. 
George's  Hospital,  on  May  6th,  1861.  The  child,  Harriet  Bennett,  aged  four,  was 
sent  into  the  hospital  as  a  case  of  croup  with  a  view  to  operation,  hut  as  the  stertor 
was  almost  confined  to  expiration,  and  there  was  abundant  evidence  of  scrofulous 
disease,  I  did  not  consider  it  a  case  of  croup,  but  regarded  the  symptoms  as  attributable 
to  the  pressure  of  a  mass  of  bronchial  glands  on  the  trachea.  After  death  this  was 
found  to  be  the  case,  and  it  was  discovered  further  that  this  scrofulous  mass  had 
softened  and  formed  an  abscess  which  had  burst  into  the  trachea.  (See  '  Hospital 
museum  Post-mortem  and  Case  Book  '  for  1861.) 

f  They  are  fully  discussed  in  the  section  relating  to  that  subject. 
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to  the  amount  and  stage  of  the  tubercular  mischief  in  the  lungs. 
Ordinarily  the  patient's  face  is  pale  and  anxious,  the  breathing 
hurried,  often  laboured,  and  sometimes  stridulous;  there  is  fre- 
quent cough,  which  is  harsh,  dry,  ringing,  and  paroxysmal,  when 
referable  to  pressure  on  the  trachea  or  bronchi,  or  to  irritation  of 
the  vagus  or  recurrent  nerves,  but  hoarse,  loose,  and  non-pa- 
roxysmal, when  due  principally  to  tubercular  mischief  in  the  lungs. 
If  the  patient  be  a  child,  there  will  be  little  or  no  expectoration 
throughout,  inasmuch  as  the  softened  tubercular  matter  will  be 
swallowed;  whereas  if  the  patient  be  an  adult,  the  sputa  will  be 
catarrhal,  muco-purulent,  or  purulent,  according  to  the  stage  at 
which  the  lung  disease  has  arrived.    Sometimes  cretaceous  matter 
from  an  enlarged  bronchial  gland  may  be  discovered  in  the  expec- 
toration.   If  the  tuberculous  mass  causes  pressure  on  the  trachaea 
or  bronchi,  or  irritation  of  the  recurrent  nerve,  not  only  will  the 
breathing   be  stridulous,  but  violent  paroxysms  of  suffocative 
dyspnoea  may  arise,  accompanied  by  lividity  of  the  surface, 
extreme  anxiety  of  countenance,  and  cold,  clammy  perspiration. 
If  there  be  pressure  on  and  subsequently  ulceration  of  the  oesopha- 
gus, there  will  be  gradually  increasing  difficulty  of  swallowing, 
and  ultimately  extreme  dysphagia,  with  a  sense  of  soreness  or  pain 
on  attempting  to  swallow.    The  ordinary  symptoms  of  pulmonary 
consumption  will  be  gradually  superadded  to  these,  according  as 
mischief  in  the  lungs  is  more  and  more  developed. 

Thus,  then,  it  will  be  seen  that  in  the  earlier  stage  of  the 
disease  there  is  no  positive  evidence  of  enlargement  of  the 
bronchial  glands,  and  that  inasmuch  as  the  signs  to  which  this 
malady  gives  rise  are  simply  those  of  pulmonary  irritation  and 
local  pressure — signs  which  may  be  produced  by  any  intra-thoracic 
tumour — the  diagnosis  of  enlarged  bronchial  glands  is  extremely 
difficult :  indeed,  it  can  only  be  a  matter  of  inference  from  the 
absence  of  symptoms  indicating  the  existence  of  other  forms  of 
mischief,  which  are  equally  liable  to  be  accompanied  by  the 
development  of  tumours  causing  pressure  on  the  structures 
within  the  chest.  In  adults,  therefore,  in  whom  intra-thoracic 
tumours  of  all  sorts  are  apt  to  arise,  the  diagnosis  must  neces- 
sarily be  very  uncertain.    But  when,  as  is  commonly  the  case, 
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this  form  of  disease  is  met  with  in  children,  the  diagnosis 
is  less  difficult  and  less  uncertain,  for  the  reason  that  in  them  no 
other  form  of  mischief  is  liable  to  occur  capable  of  exciting  many 
of  the  symptoms  ordinarily  attendant  on  this  affection,  and  that 
percussion  between  the  shoulders  elicits  dulness  referable  to  the 
enlarged  glands  so  much  more  readily  than  it  does  in  adults. 

The  last  complication  of  pulmonary  consumption  which  requires 
special  notice  is  inflammation  of  the  brain  or  its  investing  mem- 
branes, due  to  the  local  irritation  of  tubercular  deposit.  Tubercles 
may  occur  in  the  nervous  centres,  independently  of  tubercular 
mischief  in  the  lungs ;  and  by  reference  to  Dr.  Chambers'  analysis 
of  the  post-mortem  examinations  in  St.  George's  Hospital  it  will 
be  found  that  they  did  so  in  five  cases  which  proved  fatal  during 
the  ten  years  ending  December,  1850.  But  more  commonly  this 
form  of  mischief  is  associated  with  tubercular  disease  in  the  lungs, 
and  forms  one  of  the  many  complications  which  are  apt  to  arise 
during  its  progress.  It  is  especially  prone  to  occur  in  childhood. 
The  first  symptoms  which  attract  attention  are  unusual  peevish- 
ness and  irritability  of  temper,  restlessness  at  night,  and  grinding 
of  the  teeth  during  sleep.  Shortly  the  patient  complains  of  head- 
ache and  occasional  giddiness,  the  scalp  is  hot,  and  there  is 
aversion  to  light  and  noise ;  febrile  excitement  ensues,  with  con- 
stipation and  obstinate  vomiting,  and  the  countenance  becomes 
distressed  and  anxious.  After  the  lapse  of  a  few  hours,  or  possibly 
a  few  days,  the  headache  increases  in  severity,  the  pulse  becomes 
irregular,  debrium  is  apt  to  occur,  especially  in  adults,  and 
twitchings  of  the  face  or  actual  convulsions  take  place,  followed  in 
many  instances  by  squinting,  and  by  more  or  less  hemiplegia  or 
general  paralysis.  The  pupils,  which  at  first  were  contracted, 
eventually  dilate,  the  delirium  ceases,  and  extreme  drowsiness  or 
actual  insensibility  supervenes,  and  this  may  endure  for  periods 
varying  from  a  few  hours  to  ten  days,  or  even  longer,  varied  only 
by  occasional  convulsions.  Sometimes  the  delirium  is  violent  and 
boisterous,  more  commonly  of  a  quiet  character,  and  occasionally 
the  cerebral  disturbance  does  not  result  in  true  delirium,  but 
rather  in  a  peculiar  loss  of  mental  power,  which  renders  the 
patient  speechless,  and  gives  a  dull,  meaningless  expression  to  his 
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countenance.  He  seems  to  understand  what  is  said  to  him ;  but 
after  gazing  at  the  speaker  for  a  few  moments,  deliberately  turns 
his  head  away,  without  attempting  to  speak  or  give  an  answer  to 
any  question  which  may  be  put  to  him. 

The  prognosis  in  these  cases  is  extremely  unfavourable.  Not 
only  is  there  in  most  instances  coexistent  disease  in  the  lungs 
sufficient  of  itself  to  prove  eventually  fatal  to  the  patient,  but  even 
temporary  recovery  from  these  attacks  of  delirium  is  rare.  Cases, 
indeed,  are  met  with  occasionally  in  which  the  symptoms  seem  to 
betoken  tubercular  mischief  in  the  brain  or  its  membranes,  and  in 
which  nevertheless  the  cerebral  disturbance  gradually  subsides,  and 
the  patient  regains  the  full  possession  of  his  faculties.  But  more 
commonly,  notwithstanding  occasional  remissions,  the  extreme 
drowsiness  or  stupor,  or  actual  coma,  continue  to  a  greater  or  less 
extent,  and  the  patient  sinks  after  a  few  days,  or,  at  all  events, 
within  a  fortnight  or  three  weeks. 

It  should,  perhaps,  be  stated,  that  during  these  attacks  the  chest 
symptoms  sometimes  remain  in  abeyance  to  a  great  extent,  and, 
on  the  other  hand,  that  constipation,  which  so  frequently  is  an 
attendant  on  cerebral  disorders,  is  seldom  met  with  when  head 
symptoms  occur  during  the  advanced  stage  of  phthisis,  in  which 
ulceration  of  the  bowels  so  commonly  prevails.  These  facts  are 
both  important,  as,  if  not  borne  in  mind,  they  might  be  apt  to 
mislead. 

It  will  be  obvious,  from  what  has  been  already  stated,  that  the 
diagnosis  of  pulmonary  consumption  must  be  a  matter  of  extreme 
uncertainty  to  a  person  unpractised  in  conducting  a  physical 
examination  of  the  chest.  Not  only  may  the  general  symptoms 
of  phthisis  be  obscure,  but  bronchitis,  pneumonia,  or  pleurisy  may 
be  present,  and  mask  the  true  nature  of  the  disorder.  On  the 
other  hand,  it  may  not  be  without  a  certain  degree  of  difficulty 
even  to  the  most  experienced  auscultator ;  for  in  the  earlier  stages 
of  the  disease  there  is  no  one  sign  by  which  the  existence  of  tu- 
bercle is  clearly  indicated,  and  the  general  symptoms  may  each  one 
separately  accompany  bronchitis,  pneumonia,  or  pleurisy;  nay 
more,  when  referable  to  the  presence  of  tubercle,  they  may  be 
complicated,  and  masked  by  the  existence  of  either  of  those  forms 
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of  disease.  And  thus  it  happens,  that  if  great  care  be  not  exercised 
in  conducting  the  examination  of  the  chest,  and  much  caution 
observed  in  drawing  inferences  from  the  signs  observed,  an  in- 
correct conclusion  will  be  arrived  at.  In  short,  the  physical  signs 
alone  are  oftentimes  as  insufficient  as  the  general  symptoms  to  form 
trustworthv  data  for  an  opinion ;  and  the  existence  of  consump- 
tion is  only  to  be  established  by  a  careful  inquiry  into  the  history 
of  the  patient,  by  a  jealous  investigation  into  the  general  symptoms, 
and  by  a  comparison  of  those  symptoms  with  the  physical  signs 
which  are  revealed  by  an  examination  of  the  chest. 

Bronchitis  is  the  disease  with  which  phthisis  is  most  liable  to  be 
confounded,  and  it  may  be  well,  therefore,  to  place  in  a  tabular 
form  the  salient  diagnostic  features  of  the  two  diseases. 

Incipient  Phthisis.  Bronchitis. 

The  cough  commences  gradu-  The  cough  commences  sud- 

ally,  without  fever,  and  without  denly,  and  is  usually  ushered  in 

the  'running  at  the  eyes  and  nose  by  feverishness  and  running  at 

which  characterise  an  ordinary  the  eyes  and  nose, 
"cold." 

The  cough  is  generally  dry  and  The  cough  is  accompanied  by 

hacking  for  some  time  after  its  expectoration  almost  from  the 

commencement.  first. 

The  expectoration  is   often  The  expectoration  is  not  tinged 

specked  or  streaked  with  blood.  or  mixed  with  blood. 

Pain.— There  is  seldom  much  Pain.  —  There  is  almost  in- 
pain  in  the  chest,  and  rarely  variably  pain  or  tightness  or 
any  fixed  pain.  When  pain  uneasiness  under  the  breast- 
does  occur,  it  is  usually  of  a  bone;  but  rarely  any  pain  in 
dull,  aching  character;  is  met  the  sides,  except  immediately 
with  in  the  sides  or  under  the  after,  and  as  a  result  of  cough- 
collar  bones  or  the  shoulder  ing. 
blades;  and  is  not  usually  ag- 
gravated by  coughing. 

The  morbid  sounds  are  usually  The  morbid  sounds  usually 

confined  to  the  upper  lobe  of  the  predominate  in  the  lower  lobes, 

lung,  and  are  often  confined  to  and  exist  equally  in  both  sides 
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one  side  of  the  chest ;  they  are 
very  persistent,  and  even,  if  met 


of  the  chest ;  they  are  of  tempo- 
rary duration,  and  subside  gradu- 


Bronchitis. 


with  on  both  sides  at  first,  are    ally  and  equally  on  both  sides  of 
apt  to  subside  partially  or  wholly    the  chest, 
on  one  side,  whilst  they  con- 
tinue, or  even  increase  on  the 
other. 

For  the  sake  of  those  who  are  commencing  the  investigation  of 
diseases  of  the  chest,  it  may  be  desirable  to  point  out  certain  com- 
binations of  symptoms  which  are  always  suggestive  of  tubercular 
disease  of  the  lungs,  and  should  therefore  lead  to  more  than 
usually  careful  inquiry.  Foremost  amongst  them  is  obstiuate 
cough,  commencing  gradually,  without  any  running  of  the  eyes  or 
nose,  or  pain  in  the  chest — a  cough  which  at  first  was  dry  and 
hacking  or  attended  by  very  scanty  expectoration,  and  has  per- 
sisted in  spite  of  ordinary  remedies.  If  a  person  who  gives  such 
an  account  as  this  of  his  cough  admits  that  one  or  more  of  his 
relatives  have  been  delicate,  asthmatic,  or  consumptive ;  that  he 
has  experienced  dull,  aching  pain  about  the  collar  bones  and  upper 
part  of  the  chest ;  that  the  cough  and  expectoration  have  gradu- 
ally increased,  and  are  most  troublesome  at  night  or  towards 
morning;  that  on  one  or  more  occasions  the  sputa  have  been 
mixed  or  streaked  or  specked  with  blood  ;  that  he  has  lost  strength 
and  flesh,  and  has  become  short-breathed  on  going  up  stairs — the 
general  evidence  of  early  phthisis  will  be  complete,  though  it  will 
require  confirmation  or  refutation  by  means  of  a  physical  exami- 
nation of  the  chest.  So,  too,  if  emaciation  has  occurred  without 
obvious  cause,  and  especially  if  it  is  accompanied  by  any  of  the 
general  symptoms  just  mentioned,  or  by  night  sweats,  or  by  hoarse- 
ness which  is  not  connected  with  a  syphilitic  taint,  and  does  not 
speedily  subside  under  treatment,  the  gravest  suspicion  of  con- 
sumption may  be  entertained,  and  a  careful  examination  of  the 
chest  is  necessary.  So,  again,  if  obstinate  diarrhoea  occurs,  and  in 
spite  of  ordinary  remedies  and  careful  dieting,  persists  for  months 
with  scarcely  any  intermission,  and  especially  if  it  is  not  acconi- 
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panied  by  much  coating  of  the  tongue,  or  by  sickness  or  other 
signs  of  biliary  derangement,  but  on  the  contrary  is  attended  by  a 
red,  glazed,  or  beefsteaky  tongue,  and  by  more  or  less  abdominal 
tenderness  on  deep  pressure,  the  case  is  calculated  to  excite  a 
suspicion  of  consumption— a  suspicion  which  would  amount  almost 
to  a  certainty  if  the  diarrhoea  were  attended  by  even  the  slightest 
cough,  or  by  loss  of  flesh  or  shortness  of  breath.  In  like  manner, 
chronic  peritonitis  occurring  in  an  adult  is  almost  always  con- 
nected with  the  presence  of  tubercle,  and  renders  imperative  a  close 
investigation  of  the  state  of  the  chest.  Under  any  of  these  cir- 
cumstances, a  slight  flattening  of  the  chest-walls  or  deficiency  of  ex- 
pansion at  the  summit  of  one  or  both  lungs,  a  decrease  in  the  vital 
capacity  of  the  chest,  the  occurrence  of  more  or  less  dulness  on  per- 
cussion in  the  clavicular,  infra-clavicular,  or  supra-scapular  regions, 
with  a  harshness  or  feebleness  of  the  respiratory  murmur,  an  irregu- 
larity or  jerkiness  in  its  rhythm,  the  existence  of  prolonged  expira- 
tion, or  of  increased  vocal  resonance,  especially  at  the  left  apex,  and 
the  occurrence  of  occasional  dry  clickings,  in  addition  to  any  other 
rales  or  rhonchi  which  may  be  present, — would  one  and  all  warrant 
a  more  serious  interpretation  than  that  which  they  would  justify  if 
unaccompanied  by  the  aforementioned  general  symptoms.  Bales, 
of  whatever  character,  if  persistent  at  and  confined  to  the  apices  of 
the  lungs,  and  still  more  so  if  persistent  at  one  apex  only,  and 
accompanied  by  spitting  of  blood,  emaciation,  night-sweats,  and 
other  of  the  general  symptoms  of  consumption,  may  be  regarded  as 
almost  certainly  indicative  of  tubercular  disease ;  but  a  cautious 
practitioner  will  never  express  a  confident  opinion  in  a  doubtful 
case  from  the  result  of  a  single  examination.  Time  is  an  im- 
portant auxiliary  in  the  diagnosis  of  obscure  cases.  Rales,  which 
are  due  to  pneumonia,  bronchitis,  or  the  presence  of  blood  effused 
in  an  attack  of  hemoptysis,  and  dulness  which  is  referable  to 
pleuritic  effusion,  or  to  oedema  of  the  lung,  or  to  pneumonic  con- 
solidation, will  gradually  disappear,  and  cease  to  complicate  and 
mask  the  signs  which  are  referable  to  more  permanent  and  organic 
changes  in  the  lungs.  On  the  other  hand,  signs  which  are  due  to 
the  presence  of  tubercle  in  course  of  development  will  gradually 
pass  from  one  phase  to  another,  and  thus  establish  the  true 


46-1 


Pulmonary  Consumption. 


character  of  the  disease.  In  all  cases  the  aid  of  the  microscope 
should  be  appealed  to  if  any  uncertainty  exists  as  to  the  nature  of 
the  symptoms.  The  discovery  of  a  portion  of  the  curly  elastic 
tissue  of  the  lungs  in  the  expectoration  would  at  once  serve  to 
dissipate  any  doubt  on  the  subject. 

The  prognosis  of  pulmonary  consumption  is  necessarily  unfavour- 
able.   In  acute  phthisis  the  downward  course  of  the  patient  is 
steadily  and  rapidly  progressive ;    but  in  certain  instances  of 
chronic  phthisis  the  disease  is  of  very  long  duration ;  whilst  in 
others,  and  certainly  the  majority  of  cases,  it  runs  a  less  pro- 
tracted course,  but  is  nevertheless  marked  by  distinct  remissions. 
The  question  therefore  arises  whether  it  is  possible  to  prognosticate 
which  course  it  will  pursue,  by  reference  to  the  character  of  the 
symptoms  which  accompany  it  ?    In  some  instances,  undoubtedly, 
it  is  possible  to  do  so,  but  in  others  there  are  not  sufficient  data  for 
our  guidance.    It  has  been  already  stated  that  tubercles  when 
once  deposited  may  remain  for  years  in  statu  quo,  or  may  speedily 
undergo  softening  or  disintegration,  and  that  these  peculiarities 
are  referable  in  great  measure  to  the  intensity  of  the  consumption 
or  constitutional  disorder  under  the  influence  of  which  the  tubercle 
is  deposited.    The  same  conditions  regulate  the  entire-course  of  the 
disease,  and  modify  the  effects  of  treatment.    Thus,  in  any  given 
case,  if  the  intensity  of  the  constitutional  disturbance  can  be  ascer- 
tained, it  will  not  be  difficult  to  predicate  with  some  degree  of 
certainty,  whether  the  course  of  the  pulmonary  disease  will  be 
slow  or  rapid — whether  temporary  remission  or  suspension  of  the 
symptoms  may  be  expected,  or  whether  they  will  run  on  from  bad 
to  worse,  unchecked  by  remedies.    Now  it  happens  that  phthisis, 
or  that  condition  of  constitution  which  results  in  the  deposition 
of  tubercle,  is  marked  by  tolerably  characteristic  symptoms,  and 
when  the  tendency  to  tubercular  deposition  and  disintegration 
is  strongly  developed,  these   symptoms   are  most  prominent. 
Amongst  them  may  be  mentioned  extreme  rapidity  and  softness  of 
the  pulse,  an  unnatural  softness  and  dampness  of  the  skin,  the 
early  occurrence  of  emaciation,  and  of  hectic  with  profuse  perspi- 
ration, sleeplessness,  with  entire  loss  of  appetite,  derangement  of 
the  bowels,  and  diarrhoea.    When  these  symptoms  are  observed 
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coincidently  with  great  prostration,  hurried  breathing,  and  dys- 
pnoea on  the  slightest  exertion,  the  probability  is,  not  only  that 
there  is  extensive  tubercular  deposit  in  the  lungs,  but  that  the 
constitutional  derangement  is  deep-seated  and  excessive,  and  that 
the  retrograde  metamorphosis  of  tissue  will  continue  unchecked, 
and  will  bring  the  patient  rapidly  to  his  grave.  On  the  other 
band,  when  the  pulse  remains  slow  or  is  but  little  accelerated, 
when  the  skin  maintains  its  normal  elasticity,  temperature,  and 
moisture,  when  there  is  little  quickening  of  the  respiration,  little 
tendency  to  hectic,  little  perspiration,  and  no  diarrhoea,  when 
the  appetite  remains  good  and  emaciation  takes  place  slowly — the 
system  obviously  is  not  overwhelmed  by  the  disease,  but  possesses 
considerable  power  of  resistance ;  the  progress  of  the  malady, 
therefore,  will  be  slow ;  and  not  improbably,  if  appropriate  treat- 
ment be  adopted,  remissions  may  occur,  or  the  onward  course  of 
the  disorder  may  be  arrested.  In  cases  such  as  these,  if  our  patient 
is  placed  under  favourable  hygienic  circumstances,  the  prognosis 
will  be  comparatively  favourable,  and  partial  or  practically  com- 
plete recovery  may  be  anticipated. 

It  has  been  attempted  to  prognosticate  the  issue  of  the  com- 
plaint solely  by  reference  to  the  condition  of  the  tubercular 
deposit ;  and  for  this  purpose  it  has  been  assumed  that  signs  of 
pulmonary  softening  and  excavation  are  also  signs  that  the  dis- 
order is  tending  rapidly  to  a  fatal  issue.  But  nothing  can  be  more 
at  variance  with  the  truth.  A  single  mass  of  tubercle  may  soften 
and  form  a  cavity,  and  nevertheless  the  patient  may  rally,  and 
may  remain  for  years  in  tolerable  health,  whilst  on  the  other 
hand,  tubercular  infiltration  of  the  lungs  may  take  place,  and 
though  little  or  no  breaking  down  of  the  lung  tissue  may  occur, 
the  patient  may  sink  rapidly,  worn  out  by  the  hectic  induced  by 
the  vitiated  condition  of  his  blood,  or  suffocated  as  the  result  of  the 
local  interference  with  his  respiration.  In  short,  the  amount  of 
the  tubercular  deposit,  viewed  in  connection  with  the  general 
symptoms  already  described,  forms  a  far  more  trustworthy  guide 
to  a  prognosis  than  any  evidence,  however  satisfactory,  of  the 
tubercle  being  in  an  advanced  stage  of  degeneration  and 
softening. 
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Of  late  years  it  has  been  asserted  not  only  that  remissions  of  the 
disease  may  occur,  but  that  the  malady  may  be  permanently 
arrested.  In  former  days  such  an  event  was  regarded  as  simply 
impossible,  the  very  fact  of  recovery  being  admitted  as  conclusive 
evidence  that  the  diagnosis  was  at  fault,  and  that  the  disease  under 
which  the  patient  was  suffering  could  not  have  been  phthisis. 
Even  at  the  present  day  there  are  not  wanting  those  who  maintain, 
and  act  as  if  they  believed,  that  consumption  is  incurable.  But 
there  are  no  valid  grounds  for  such  an  opinion.  Assuming,  for 
the  sake  of  argument,  that  the  deposit  of  tubercle  has  not  been  so 
extensive  as  to  interfere  materially  with  the  function  of  respiration, 
there  is  no  reason  why  the  constitutional  derangement  on  which 
the  formation  of  tubercle  depends  should  not  be  checked,  and  the 
tubercle  already  formed  got  rid  of.  Experience  fully  justifies  the 
statement  that  consumption  does  not  ordinarily  pursue  a  steadily 
progressive  course,  but  like  gout  consists  of  a  series  of  attacks, 
which  often  occur  at  an  interval  of  years,  and  each  one  of  which 
results  in  a  deposit  of  tubercle  which  forms  an  additional  impedi- 
ment to  the  due  performance  of  the  function  of  the  lungs.  Fortu- 
nately, the  extent  of  the  respiratory  apparatus  is  greater  than  is 
needed  for  our  ordinary  requirements,  and  therefore  the  presence 
of  a  certain  amount  of  tubercle  is  not  incompatible  with  the  due 
oxygenation  of  the  blood  and  with  the  maintenance  of  tolerable 
health.  Consequently,  if  the  amount  of  tubercle  already  deposited 
be  not  excessive,  and  the  general  health  can  be  improved,  and  the 
tubercular  cachexia  got  rid  of  during  the  intervals  between  the 
attacks,  the  tendency  to  the  further  deposit  of  tubercle  will  be 
prevented,  and  virtually  the  patient  will  be  cured.  The  tubercle 
already  deposited  may  be  absorbed,  or  it  may  remain  unchanged 
and  imbedded  in  the  lung,  or  it  may  be  transformed  into  a  creta- 
ceous mass,  or  it  may  soften  and  be  got  rid  of  by  expectoration ;  but 
in  either  case,  if  no  further  deposit  takes  place,  the  functions  of  life 
will  not  be  materially  interfered  with,  and  the  patient  may  attain 
to  longevity.  It  is  only  after  several  attacks  have  occurred,  and 
successive  crops  of  tubercle  have  been  deposited,  or  after  a  single 
crop  has  occurred  sufficiently  extensive  to  interfere  materially  with 
the  function  of  respiration,  and  to  impede  the  processes  necessary 
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to  the  oxygenation  of  the  blood  and  the  maintenance  of  health, 
that  it  is  out  of  the  power  of  medical  treatment  to  restore  the  tone 
of  the  system  and  arrest  the  further  development  of  mischief. 
Clinical  observation  and  pathological  research  have  left  little  to  be 
desired  in  the  way  of  proof,  not  only  that  recovery  from  consump- 
tion is  possible,  but  that  it  does  take  place  in  a  certain  proportion 
of  cases.    They  have  shown  that  the  disease  is  not  essentially  local, 
but  consists  of  constitutional  derangement  productive  of  impaired 
nutrition  and  deterioration  of  the  blood;  and  as  other  constitu- 
tional disorders,  which  equally  with  phthisis  result  in  an  alteration 
of  the  quality  of  the  blood,  admit  of  removal,  there  is  no  a  priori 
reason  for  doubting  that  under   favourable  circumstances  the 
faulty  condition  of  the  system  may  in  this  instance  also  be 
rectified,  and  that  then  the  local  mischief  would  cease.  In 
numberless  cases  encysted  tubercles  have  been  discovered  in  the 
lungs  of  persons  who  for  years  before  their  death  had  not  been 
subject  to  cough,  and  had  not  exhibited  any  symptoms  of  consump- 
tion, and  thus  it  has  been  proved,  that  even  after  the  tubercular 
cachexia  has  been  fully  developed,  and  has  resulted  in  the  deposi- 
tion of  tubercle,  complete  and  permanent  recovery  may  take 
place.    It  has  been  shown  that  tubercle  is  an  exudation  from  the 
blood ;  that  it  is  of  low  vitality,  and  not  prone  to  become  orga- 
nized ;  and  inasmuch  as  all  other  exudations  from  the  liquor  sangui- 
nis, so  long  as  they  are  unorganized,  admit  of  being  absorbed,  we 
are  constrained  to  conclude  that  the  same  applies  to  tubercle. 
Further,  it  is  a  matter  of  experience,  that  when  tubercle  is  de- 
posited in  the  external  glands  it  may  remain  for  years  in  a 
quiescent  state  without  producing  serious  inconvenience;  that 
more  commonly  it  gradually  undergoes  absorption ;  and  that  even 
when  it  softens  and  is  eliminated  by  suppuration  no  further  deposit 
of  tubercle  may  take  place,  but  the  patient  may  live  to  an  ad- 
vanced age  without  the  slightest  recurrence  of  the  disease.  Thus 
we  are  constrained  to  believe  that  the  same  holds  good  in  respect  to 
the  lungs,  and  that,  whether  tubercular  deposits  in  these  organs 
remain  quiescent  or  undergo  absorption  or  calcareous  transforma- 
tion, or  be  got  rid  of  by  suppuration  and  expectoration,  the  patient 
may  recover  and  attain  to  longevity,  provided  only  that  his  general 
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health  can  be  improved,  and  the  condition  of  his  blood  altered, 
so  that  no  fresh  deposit  of  tubercle  shall  occur. 

In  corroboration  of  this  view,  cavities  or  empty  vomica?  in  the 
lungs  have  been  discovered  after  death  in  process  of  contracting 
and  healing,  and  in  many  instances  they  have  been  found  entirelv 
healed  and  cicatrized,  causing  deep  indentations  on  the  surface  of 
the  lung.  But  observation  carries  us  even  a  point  beyond  this ; 
we  have  not  been  left  to  infer,  simply  as  a  matter  of  analogy,  that 
absorption  of  tubercle  may  take  place  in  the  lung ;  for,  as  if  to 
prove  that  where  the  reparative  process  is  at  work,  tubercular 
matter  may  be  absorbed,  tubercle  is  seldom  found  in  large  quantity 
in  the  vicinity  of  pulmonary  cicatrices — nay,  rather,  is  often 
altogether  absent,  or  has  left  as  its  only  representatives  a  few 
pieces  of  cretaceous  or  calcareous  matter,  the  whole  of  the  animal 
constituents  of  the  tubercle  having  disappeared;  whilst  in  other 
instances  a  few  small,  isolated  masses  of  tubercle — some  of  which 
are  in  their  original  crude  condition,  some  in  a  state  of  partial 
transformation  into  cretaceous  matter,  some  completely  cretafied 
or  calcified,  and  some  partially  or  wholly  encysted — alone  remain 
to  establish  the  nature  of  the  disease  which  led  to  the  excavation 
and  cicatrization  of  the  pulmonary  tissue. 

But  there  is  evidence  which  goes  even  beyond  this.  Cases  have 
been  met  with  in  which  the  general  symptoms  and  the  results  of 
repeated  examinations  of  the  chest  have  mutually  borne  witness  to 
the  existence  of  consumption,  and  in  which,  nevertheless,  the 
symptoms  have  gradually  subsided,  the  physical  signs  have  disap- 
peared, and  the  patient  has  regained  health,  and  for  years  has 
remained  free  from  chest  affection.  Several  such  cases  have  come 
under  my  own  observation,  in  which  the  subsequent  career  of  the 
patient,  and  the  facts  elicited  by  post-mortem  investigation,  have 
furnished  me  with  ocular  and  demonstrative  proof  that  complete 
recovery  may  take  place  under  favourable  hygienic  conditions — 
recovery  so  complete  at  all  events  as  to  enable  the  patient  to  attain 
to  an  advanced  age,  and  to  live  for  the  remainder  of  his  life  in 
tolerably  robust  health  and  free  from  any  fresh  accession  of  pul- 
monary symptoms. 

Without  entering  largely  into  the  detail  of  cases  of  arrested 
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phthisis,  many  of  which  I  have  had  the  opportunity  of  noticing,  I 
will  briefly  give  an  outline  of  three  cases  in  which  post-mortem 
examination  confirmed,  and  thus  gave  additional  interest  to  the 
result  of  careful  observation  during  life  *  The  first  was  that 
of  a  young  lady  aged  nineteen,  whose  parents  were  healthy  and 
whose  family  were  not  consumptive.  She  fell  into  ill  health 
in  consequence  of  the  distress  and  worry  incident  to  a  dis- 
appointment respecting  marriage,  and  speedily  became  short- 
breathed,  had  spitting  of  blood,  and  evinced  unmistakeable  symp- 
toms of  consumption.  The  late  Dr.  Chambers  and  Dr.  C.  J.  B. 
^Tilliams  were  consulted,  and  both  pronounced  her  phthisical,  and 
asserted  that  she  had  cavities  at  the  apices  of  the  lungs.  After  the 
lapse  of  a  twelvemonth,  she  began  to  rally,  the  cough  in  measure 
ceased,  and  the  shortness  of  breath  subsided.  She  lived  for  nine 
years  after  this,  and  died  eventually  of  dropsy  resulting  from 
disease  of  the  heart,  the  signs  of  pulmonary  excavation  existing  at 
either  apex  up  to  the  last.  My  friend  and  colleague,  Mr.  G.  D. 
Pollock,  performed  the  post-mortem  examination.  In  the  upper 
lobe  of  both  lungs  were  two  or  three  encysted  masses  of  crude 
yellow  tubercle,  about  the  size  of  a  hazel  nut ;  at  the  right  apex 
was  a  large  firm  cicatrix,  resulting  from  an  old  vomica,  and  a  small 
cavity  about  the  size  of  a  large  hazel  nut  still  open  and  lined  by  a 
dense,  smooth,  and  highly  vascular  false  membrane ;  at  the  left 
apex  was  a  similar  sized  cavity  also  lined  by  a  dense  and  vascular 
false  membrane ;  the  other  portions  of  the  lungs  were  healthy  and 
free  from  tubercular  deposit.  From  the  whole  history  of  the  case, 
there  can  be  little  doubt,  firstly,  that  tubercle  must  originally  have 
existed  in  far  larger  quantity  than  was  manifest  on  the  post-mortem 
examination,  and  probably  had  been  removed  by  absorption; 
secondly,  that  the  tubercle  which  still  remained  was  in  a  perfectly 
quiescent  state,  and  was  not  seriously  prejudicial  to  her  health ; 
thirdly,  that  no  deposit  of  tubercle  had  taken  place  for  some  years 
before  death,  and  that  in  fact  consumption,  or  the  tubercular 
cachexia  had  ceased  to  exist;  fourthly,  that  for  all  practical 
purposes  the  patient  would  have  recovered  thoroughly,  and  would 

*  For  full  details  of  many  cases  of  arrested  phthisis  see  Dr.  Hughes  Bennett,  on 
'  TnbeTcnlosis also,  one  or  two  cases  briefly  referred  to  by  Dr.  Walshe. 
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have  got  rid  of  her  cough,  had  it  not  been  for  the  accidental 
formation  of  the  dense  membrane  which  lined  the  two  open  cavities 
in  the  lungs,  and  prevented  their  collapse  and  cicatrization. 

The  second  case  was  that  of  a  gentleman  who  died  at  the  age  of 
fifty-four  Born  of  consumptive  parents,  and  himself  of  slender 
frame  and  delicate  appearance,  he  had  profuse  spitting  of  blood  at 
the  age  of  twenty,  and  was  pronounced  consumptive  by  the  late 
Drs.  Chambers  and  Nevinson.  For  more  than  twenty  years,  he 
had  rarely  passed  a  twelvemonth  without  severe  cough  and  some- 
what copious  haemoptysis,  and  when  I  saw  him,  twelve  years  ago, 
his  symptoms  both  general  and  physical  were  those  of  advanced 
phthisis.  He  was  thin,  short-breathed,  and  unhealthy  in  ap- 
pearance ;  there  was  dulness  on  percussion  and  flattening  under 
both  clavicles ;  auscultatory  signs  of  cavities  existed  at  the  summit 
of  each  lung,  and  there  was  great  deficiency  of  breathing  in  other 
parts  of  the  chest.  Knowing  it  to  be  impossible  that  he  could  con- 
tinue at  work,  I  recommended  him  to  take  a  holiday  for  a  twelve- 
month, and  to  travel  in  the  East  in  search  of  health.  He  deter- 
mined to  do  so,  but  his  departure  was  unavoidably  delayed  for  six 
months.  He  left  London,  however,  and  constantly  shifted  his 
quarters  in  England ;  and  before  he  started  on  his  trip  his  consti- 
tution seemed  to  have  undergone  an  entire  change;  his  complexion 
had  lost  its  unhealthy  hue,  he  had  gained  flesh,  his  cough  had  greatly 
diminished,  and  he  stated  that  he  was  becoming  less  short-breathed 
than  formerly.  After  an  excursion  of  eleven  months  up  the  Nile, 
and  through  Palestine  and  the  northern  parts  of  Syria,  he  returned 
home  apparently  quite  well.  His  cough  had  ceased,  and  he  had 
become  tolerably  stout ;  the  infra-clavicular  regions  had  lost  their 
flattened  appearance,  the  dulness  on  percussion  had  in  great 
measure  disappeared,  and  all  stethoscopic  signs  of  pulmonary 
excavation  had  ceased.  Indeed,  the  only  indications  which 
remained  of  any  abnormal  condition  of  the  chest  were,  imperfect 
expansion  of  the  infra-clavicular  regions  on  full  inspiration,  and 
weakness  or  deficiency  of  breathing  in  some  parts  of  the  upper 
lobes  of  the  lungs.  From  the  time  of  his  return  home  until  the 
day  of  his  death,  which  occurred  eleven  years  afterwards,  he 
had  very  little  cough,  and  never  had  the  slightest  spitting  of 


Pulmonary  Consumption.  471 

blood.  He  died  of  ascites,  resulting  from  disease  of  the  liver. 
After  death,  large  cicatrices  were  found  in  the  upper  part  of 
both  lungs,  and  calcareous  matter  existed  in  the  cicatrices; 
several  small  masses  of  chalky  matter  about  the  size  of  a  pea 
were  distributed  through  the  upper  lobes  of  both  lungs,  and 
there  were  also  a  few  small,  isolated,  and  encysted  masses  of  crude 
tubercle.  In  this  case,  the  family  history,  the  spitting  of  blood, 
and  other  general  symptoms  observed  during  life,  together  with 
repeated  physical  examinations  of  the  chest,  left  no  doubt  as  to 
the  nature  of  the  case ;  and  the  fact  that  he  had  been  consumptive 
was  further  proved  by  inspection  of  the  body  after  death;  yet 
for  nine  years  at  least,  he  had  not  exhibited  any  symptoms  of 
consumption;  and  inspection  after  death  confirmed  the  opinion 
which  had  been  previously  entertained,  that  he  no  longer  suffered 
from  the  tubercular  cachexia,  and  that  the  tubercle  which  had 
been  deposited  or  formed  in  the  lungs  had  been  in  great  measure 
removed  by  absorption  and  expectoration. 

The  last  case  was  that  of  Mary  Liddon,  aged  fifty,  who 
died  in  St.  George's  Hospital  in  the  month  of  June,  1858,  with 
whose  earlier  history  I  happen  to  be  acquainted.  Her  mother  died 
young,  of  consumption,  and  she  herself  had  frequently  spat  blood, 
and  had  been  "  asthmatic"  for  many  years ;  otherwise  she  had 
enjoyed  fair  average  health,  and  had  been  enabled  to  keep  at  work. 
When  she  first  applied  to  me  for  relief  in  the  year  1849  she  pre- 
sented most  of  the  general  symptoms  of  phthisis.  She  had  lost 
flesh,  though  she  was  not  much  emaciated ;  she  was  cachectic  in 
appearance,  had  adunc  nails,  was  short-breathed,  and  was  expec- 
torating a  large  quantity  of  thin  homogeneous  pus.  At  that  time 
there  was  considerable  deficiency  of  expansion  during  inspiration 
in  the  right  infra-clavicular  region,  with  marked  flattening  and 
dulness  on  percussion  in  that  situation;  and  the  stethoscope 
informed  me  that  in  the  same  situation  there  existed  gurgling,  and 
intensely  increased  vocal  resonance;  at  the  left  apex  there  was 
some  flattening  of  the  chest-walls,  with  dulness  on  percussion,  defi- 
ciency of  the  respiratory  sounds,  and  prolonged  expiration.  A 
tonic  plan  of  treatment  was  pursued,  and  after  a  time  the  general 
yrnptoms  of  consumption  began  to  subside,  the  physical  signs  of 
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pulmonary  excavation  to  disappear,  and  she  rallied  in  a  surprising 
manner.    Before  the  expiration  of  eighteen  months  her  general 
aspect  was  that  of  tolerably  good  health ;  the  «  asthma"  had  almost 
wholly  ceased,  and  the  most  careful  examination  of  the  chest  could 
only  detect  slight  deficiency  of  breathing  at  the  summit  of  the 
right  lung,  and  feebleness  of  respiration,  with  prolongation  of 
the  expiratory  sound  at  the  upper  part  of  the  left.    I  then  lost 
sight  of  her  for  some  years,  but  in  the  year  1856  she  again 
applied  to  me.    At  that  time  she  was  suffering  from  dyspepsia, 
but  she  assured  me  that  she  "had  quite  got  rid  of  her  asthma." 
Her  chest  remained  in  precisely  the  same  state  as  at  the  date  of 
my  last  examination,  except  that  the  respiration  in  the  upper  part 
of  the  left  lung  had  become  almost  normal.    On  the  2nd  of  June, 
1858,  she  was  admitted  into  St.  George's  Hospital  under  my  care, 
suffering  from  diffuse  cellular  inflammation  of  the  leg  and  hand, 
of  which  she  died  in  a  few  days*    After  death  a  large  old  cicatrix 
was  found  at  the  right  apex,  and  there  was  a  small  mass  of  old 
crude  tubercle,  of  putty-like  consistence,  immediately  beneath  it. 
In  other  respects  the  lungs  were  sound.    There  was  no  trace  of 
tubercle,  except  in  the  one  spot  immediately  adjacent  to  the  old 
cicatrix,  and  there  was  no  emphysema.    In  this  case  the  family 
history  of  the  patient,  no  less  than  the  general  symptoms  and  phy- 
sical signs  of  disease,  concurred  in  pointing  to  tubercular  mischief, 
as  the  cause  of  all  her  trouble,  and  the  post-mortem  examination 
confirmed  the  opinion  which  had  been  formed,  by  revealing  the 
existence  of  an  old  cicatrised  cavity  at  the  spot  where,  during  life, 
the  stethoscopic  signs  of  a  vomica  had  been  observed.    After  care- 
ful consideration  of  the  history  of  the  case  and  of  the  fact  that  no 
trace  of  tubercle  was  discovered  in  the  left  lung,  and  only  one 
small  mass  in  the  right,  the  legitimate  inference  appears  to  be, 
that  as  her  general  health  improved,  her  constitution  underwent 
an  entire  change,  the  tendency  to  phthisis  was  overcome,  and  the 
tubercle  already  deposited  was  almost  wholly  absorbed.    Her  lungs 
were  restored  very  nearly  to  their  normal  condition,  and,  practically 
speaking,  her  consumption  was  cured. 

A  similar  case,  but  in  which  our  knowledge  of  the  patient  s 

*  See  *  Hospital  Post-mortem  and  Case-book'  for  1853. 
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history  extended  back  only  about  three  years,  occurred  under  the 
care  of  my  colleague,  Dr.  Pitman,  in  the  year  1861 ;  and  another, 
in  which  the  tubercular  disease  had  made  rapid  progress  towards 
recovery,  was  admitted  in  the  year  1860  under  the  care  of  Dr. 
Page,  the  full  particulars  of  which  will  be  found  at  p.  35  of  the 
«  Hospital  Post-mortem  and  Case-Book'  for  that  year.  Our  museum 
records  state  that  the  man,  who  was  twenty-two  years  of  age, 
and  died  of  renal  dropsy,  was  in  good  bodily  condition  at  the  time 
of  his  death.     His  consumptive  symptoms,  including  spitting  of 
blood,  dated  back  nearly  two  years.    After  death  "  the  upper  lobe 
of  the  left  lung  was  found  occupied  in  its  greater  part  by  a  mass  of 
cicatrices,"  and  there  was  also  "  a  small,  smooth,  lined  cavity." 
Several  masses  also  of  crude  tubercle,  not  softened,  existed  at  the 
upper  part  of  the  right  lung,  indicating  clearly  the  nature  of  the 
mischief  which  had  resulted  in  the  cicatrization  and  healing  of  the 
lung. 

Thus,  then,  it  must  be  admitted  that  recovery  from  pulmonary 
consumption  is  possible,  nay  more,  that  recovery  does  take  place 
in  a  considerable  proportion  of  cases.    It  may,  therefore  be  desira- 
ble to  inquire,  whether  there  are  any  general  or  physical  signs  in- 
dicative of  the  retrocession  of  the  disease,  and  of  the  probability 
of  permanent  recovery.    The  peculiarities  of  the  general  symptoms, 
which  denote  a  slow  progression  of  the  disease,  have  been  already 
described,  and  it  only  remains  to  be  stated,  that  when  the  disease  is 
arrested  there  is  not  only  no  further  evidence  of  declining  health,  but 
the  patient  regains  a  healthy  appearance,  recovers  flesh  and  strength, 
and  gradually  loses  his  cough.     Such  an  occurrence,  however, 
would  only  indicate  a  temporary  lull  in  the  progress  of  the  disease; 
it  need  not  necessarily  denote  its  permanent  arrest.    And  if  refer- 
ence be  made  to  a  physical  examination  of  the  chest,  it  will  be 
found  that  little  assistance  towards  a  correct  prognosis  is  to  be 
derived  from  that  quarter.    The  physical  indications  of  active  tu- 
bercular mischief  may  subside,  and  the  only  remaining  morbid 
signs  may  be  slight  flattening  of  the  chest-walls,  with  dulness  on 
percussion,  increased  vocal  resonance,  and  feebleness  or  harshness 
of  the  respiration — signs  indicative  simply  of  pulmonary  contraction 
and  consolidation.    But  the  same  phenomena  are  observed  during 
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a  temporary  suspension  of  the  disease,  and  are  in  no  degree  charac- 
teristic of  permanent  recovery.  In  short,  it  must  be  admitted 
that  there  are  no  marks  diagnostic  of  a  permanent  arrest  of  the 
disease — a  fact  which  can  only  be  judged  of  after  the  event  by  ob- 
serving not  only  that  the  various  physical  signs  which  indicate  pul- 
monary excavation  and  consolidation  have  disappeared,  but  that 
the  general  symptoms  of  active  disease  have  subsided,  and  that 
there  is  progressive  improvement  in  the  health. 

But,  although  there  are  no  general  or  physical  signs  indicative 
of  permanent  recovery,  the  symptoms  above  referred  to  as  de- 
noting the  probability  of  a  slow  advance  of  the  disease,  and  as 
characterising  its  temporary  arrest,  will  go  far  towards  justifying  a 
hope  of  permanent  recovery,  provided  the  malady  be  not  hereditary. 
For  when  a  tendency  to  the  tubercular  cachexia  is  not  thoroughly 
ingrained  in  a  man's  constitution,  but  has  only  been  developed  as 
a  result  of  temporarily  depressing  causes,  it  is  reasonable  to  hope 
that  if  these  causes  can  be  got  rid  of,  and  a  fresh  impetus  given  to 
the  function  of  nutrition,  the  further  progress  of  the  disease  may 
be  stayed.  Theory  points  to  this  conclusion,  and  practice  largely 
confirms  it.  Therefore,  as  the  evidence  of  gradually  improving 
health  may  be  regarded  as  indicative  of  an  effort  of  nature — and 
to  some  extent  an  effectual  effort — to  rectify  the  derangement 
which  has  occurred,  it  is  fair  to  infer  that  if  that  improvement  can 
be  sustained,  the  tendency  to  the  deposit  of  tubercle  will  be  per- 
manently overcome.  In  most  hereditary  cases  the  disposition  to 
tuberculosis  is  too  strong  to  admit  of  removal,  and  therefore,  ex- 
cept under  peculiar  circumstances,  our  utmost  efforts  will  not  avail 
in  those  cases  to  do  more  than  postpone  the  fatal  event.  But  ex- 
perience is  decisive  as  to  the  possibility  of  recovery,  even  in  these 
cases,  and  still  more  so  in  non-hereditary  cases;  and  when  thepaticnt 
has  once  begun  to  rally,  there  is  no  reason  why  the  improvement 
should  not  continue,  provided  only  that  he  be  placed  under  con- 
ditions favourable  to  his  general  health.  It  is  indispensable,  how- 
ever, to  his  permanent  recovery,  that  he  be  subjected  to  these  con- 
ditions for  a  lengthened  period — not  for  a  few  weeks  or  mouths 
only,  but  for  several  years.  If  an  opposite  course  is  pursued,  and 
at  the  expiration  of  a  few  months,  when  the  symptoms  have  in 


Pulmonary  Consumption.  475 

some  measure  subsided,  the  patient  ceases  to  consider  himself  an 
invalid,  and  subjects  himself  to  the  various  depressing  influences 
which  originally  upset  his  health  and  induced  his  illness,  the  phthi- 
sical tendency  will  probably  recur  with  increased  intensity,  a  fresh 
deposit  of  tubercle  will  take  place,  and  as  his  lungs  are  already 
partly  occupied  by  the  deposit,  he  will  "fall  into  a  galloping  con- 
sumption." It  is  the  neglect  of  rational  means  to  sustain  the 
general  health  for  a  sufficiently  long  time  after  improvement  has 
commenced,  or  in  other  words  until  the  system  has  entirely  shaken 
off  its  tendency  to  the  disease,  which  leads  to  the  fearful  mortality 
from  phthisis. 

The  average  duration  of  the  disease  is  a  point  on  which  it  is 
difficult  to  adduce  any  trustworthy  evidence,  inasmuch  as  it  is  well- 
nigh  impossible,  in  most  cases,  to  ascertain  when  tubercular  de- 
position commenced.    It  is  not  improbable  that  tubercles  may  be 
slowly  deposited  in  the  lungs,  and  may  long  exist  there  in  a  quies- 
cent state  without  giving  rise  to  any  indication  of  their  presence. 
They  are  constantly  discovered  after  death  in  the  bodies  of  persons 
who,  during  life,  were  not  only  not  suspected  of  being  consumptive, 
but  had  not  been  subject  to  cough,  and  had  not  exhibited  any 
svmptoms  of  phthisis  ;  whilst,  on  the  other  hand,  persons  who  have 
spat  blood,  and  from  time  to  time  have  been  subject  to  cough,  and 
have  manifested  well-marked  symptoms  of  consumption  and  who 
eventually  fall  victims  to  that  disease,  are  often  observed  to  pass 
months,  or  even  years,   during  a  temporary  suspension  of  the 
malady,  in  entire  freedom  from  cough  or  other  notable  symptom 
of  pectoral  disease.    This  being  the  case,  it  will  be  admitted  that, 
even  when  the  prior  history  of  the  patient  can  be  ascertained,  great 
uncertainty  must  attach  to  any  opinion  concerning  the  date  at 
which  tubercular  deposition  commenced,  and  that  when,  as  in  the 
case  of  inmates  of  hospitals,  it  is  impossible  to  obtain  any  reliable 
account  of  the  patient's  ailments  for  some  years  previously,  any 
opinion  as  to  the  duration  of  the  malady  must  be  a  matter  of  the 
merest  conjecture.    All  that  can  be  safely  stated  is,  that  the  disease 
may  kill  in  three  weeks  or  a  month  from  the  date  of  its  accession, 
or  may  run  a  chronic  course  of  twenty  or  thirty  years.  The 
average  duration  of  the  complaint  is  ordinarily,  I  believe,  very 
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much  understated,  from  the  fact  that  the  inferences  respecting  its 
duration  are  drawn  from  the  statements  of  hospital  patients,  who 
pay  little  heed  to  the  earlier,  and,  as  they  imagine,  unimportant 
symptoms  of  disease,  and  pertinaciously  date  their  malady  from  the 
occasion  on  which  they  first  experienced  pain  in  the  chest,  or  were 
frightened  by  the  occurrence  of  spitting  of  blood,  or  found  them- 
selves unequal  to  their  daily  work.    The  statistics  collected  at  the 
Hospital  for  Consumption,  and  others  recorded  by  Louis  and  Bayle, 
accord  generally  with  those  which  I  have  collected  at  St.  George's 
Hospital  j*  but  they  differ  completely  from  those  obtained  by  the 
careful  investigation  of  cases  in  private  practice,  where  every  little 
symptom  is  noted,  and  a  much  more  trustworthy  account  can  be 
obtained  of  the  patient's  health  for  years  prior  to  the  final  out- 
burst of  pulmonary  disease.    In  the  former  cases,  by  far  the  larger 
number  of  patients  appear  to  die  in  from  three  to  eighteen  months ; 
whereas  in  the  latter,  the  usual  duration  of  the  complaint  varies 
from  about  eighteen  months  to  seven  years,  a  discrepancy  which 
cannot  be  explained  by  the  different  social  positions  of  the  sufferers. 

*  The  subjoined  table  exhibits  the  duration  of  pulmonary  consumption,  so  far  as 
the  fact  could  be  ascertained,  in  803  cases : 


Duration  of  disease. 


Less  than  1  month   

In  1  month   

Prom  1  to    3  months. 
3—6     „  . 
6  —  12     „  . 
12  — 18     „  . 
18  —  24     „  . 
2  —  3  years.... 

3—  4   

4—  5    „  .... 

5—  6    „  .... 

6—  7    „  .... 

7—  8   „  .... 

8—  20    „  .... 
4  years  and  upwards 
2  to  8  years  .... 

Doubtful   

Total   


Physicians' 

cases  at 
Hospital  for 
Consumption. 

M.  Louis' 
cases. 

M.  Bayle's 
cases. 

Cases  investi- 
gated by  Dr. 
Fuller,  at  St. 
George's  Hos- 
pital. 

Cases  in  pri- 
vate practice, 
investigated 
by  Dr.  Fuller. 

1 

1 

3 

1 

1 

11 

14 

1 

22 

52 

44 

9 

1 

66 

62 

64 

21 

3 

34 

24 

30 

25 

8 

22 

17 

18 

27 

9 

29 

8 

9 

13 

9 

11 

3 

14 

1 

6 

5 

3 

2 

10 

5 

2 

14 

23 

18 

14 

6 

7 

215 

193 

200 

118 

77 
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Doubtless,  the  advantages  enjoyed  by  the  upper  ranks  of  society  in 
respect  to  medical  treatment,  change  of  air,  and  proper  regimen, 
may  go  far  towards  accounting  for  a  certain  amount  of  the  varia- 
tions observed;  but  the  difference  is  too  great  to  admit  of  being 
wholly  explained  away  in  this  manner,  and  can  only  be  accounted 
for  by  the  greater  jealousy  with  which  the  upper  and  more  edu- 
cated classes  are  wont  to  watch  their  health,  and  note  the  earlier 
inroads  of  disease. 

It  is  often  asserted,  that  pregnancy  retards  the  progress  of 
consumption,  and  many  instances  have  come  within  my  own  know- 
ledge in  which  marriage  has  been  most  improperly  recommended 
under  this  idea.    My  experience  amongst  pregnant  women  is  too 
limited  to  enable  me  to  speak  with  confidence  as  to  the  effect 
which  maybe  produced  in  this  way;  but  theoretical  considerations, 
and  the  issue  of  several  instances  which  I  have  met  with,  induce 
me  to  believe  that  pregnancy  operates  like  other  agencies  which 
influence  the  general  health.  When  the  tubercular  disease  is  not  far 
advanced,  and  the  excitement  incident  to  marriage  and  pregnancy 
serves  to  rouse  the  system,  and  improve  the  patient's  general 
health,  it  may  also  operate  indirectly  in  partially  checking  the 
progress  of  the  disease,  or  in  leading  to  its  suspension.    But,  even 
in  this  case,  the  debility  and  exhaustion  consequent  on  child- 
bearing  will  often  occasion  a  fresh  outbreak  of  the  disease  soon 
after  parturition,  so  that  the  patient  will  go  just  as  speedily  to  her 
grave  as  if  pregnancy  had  never  existed.    In  cases  in  which  a 
patient  becomes  pregnant  when  far  advanced  in  consumption,  I  am 
satisfied  that  the  disease  is  not  only  not  suspended,  but  is  urged 
more  rapidly  along  its  downward  course.    Some  of  the  general 
symptoms  may  for  a  time  become  less  prominent,  so  that  the 
patient  or  her  friends  may  flatter  themselves  that  the  malady  is 
stayed  ;  but  the  stethoscope  will  reveal  the  fallacy  of  their  expecta- 
tions, and  the  case  will  tend  speedily  to  a  fatal  issue.    Such  at 
least  has  been  the  course  of  events  in  the  cases  which  have  come 
under  ray  immediate  notice;  and  the  inquiries  I  have  made 
amongst  those  of  my  friends  who  are  specially  engaged  in  the 
practice  of  midwifery  confirm  the  view  I  have  been  led  to  entertain. 
In  a  moral  point  of  view  these  marriages  of  consumptive  invalids 
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cannot  be  deprecated  too  strongly ;  and  socially,  everybody  is 
interested  in  preventing  them  ;  for  the  offspring  of  such  marriages 
can  scarcely  fail  to  be  weakly  and  scrofulous,  and  even  if  they 
attain  to  manhood,  will  only  perpetuate  disease  and  swell  the  list  of 
those  who,  unequal  to  the  fatigues  and  duties  of  life,  sink  pre- 
maturely to  the  grave. 

There  is  yet  one  question  which  demands  consideration,  before 
we  enter  on  the  subject  of  treatment;  I  mean,  as  to  whether  con- 
sumption is  contagious  or  infectious  ?  In  Italy  an  impression  is  very 
prevalent  that  the  malady  is  communicable  from  one  person  to 
another;  and  not  only  is  the  consumptive  invalid  avoided,  as  if  he 
were  plague-stricken,  but  after  his  death,  his  clothes,  bedding,  and 
everything  he  has  made  use  of,  are  frequently  burned  or  destroyed.* 
As  an  example  of  this  feeling  I  may  cite  a  statement  of  the 
celebrated  Morgagni,  which  is  contained  in  one  of  his  letters.  He 
says,  "  phthisicorum  cadavera  fugi  adolescens,  fugio  etiam  senex." 
Even  in  our  own  time  and  in  our  own  country  instances  are  often 
cited  in  proof  of  its  contagious  character.  A  wife,  hitherto  healthy, 
and  apparently  free  from  phthisical  taint,  nurses  her  consumptive 
husband,  and  falls  a  victim  to  the  same  form  of  pulmonary  disease ; 
a  sister  tends  her  gradually  failing  phthisical  brother,  and  soon  after- 
wards shows  symptoms  of  decline.  The  sequence  is  remarkable ; 
and  as  it  naturally  places  the  two  facts  before  us  in  the  relation  of 
cause  and  effect,  it  is  apt  to  excite  unnecessary  apprehension;  for 
there  really  is  no  ground  for  supposing  that,  in  most  instances, 
they  hold  that  relationship  to  each  other.  The  sister,  probably, 
inherited  the  taint  in  common  with  her  brother  and  other  members 
of  her  family ;  and  the  wife,  if  free  from  an  inherited  predisposi- 
tion, was  not  unlikely  to  become  consumptive,  worn  out  as  she 
must  have  been  by  her  weary,  anxious  watching,  the  sleepless 
nights,  and  long  exposure  to  the  confined  atmosphere,  and  other 
depressing  influences  of  the  sick  room — circumstances  beyond  all 
others  powerful  in  fostering  or  exciting  a  tendency  to  phthisis.  The 
marvel  rather  is,  that  notwithstanding  the  strain  of  long-continued 

*  For  a  full  exposition  of  the  arguments  by  which  the  contagiousuess  of  phthisis 
is  advocated,  see  a  lecture  by  H.  Gucnncau  de  Mussy,  in  TUnion  Medicale,'  No.  138, 
1859 ;  also  the  experiments  of  M.  Villemin  detailed  in  the  '  Gazette  Hebdoniadaire,' 
1865-6. 
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anxiety,  and  the  depression  inseparable  from  the  protracted  nursing 
of  a  dearly  loved  relative,  consumption  should  not  be  developed  in 
the  survivor  more  frequently  than  observation  has  proved  it  to  be. 
The  fact,  however,  serves  to  confirm  the  theoretical  impression 
that  a  diathesis,  or  peculiar  state  of  constitution,  cannot  be  trans- 
mitted from  one  person  to  another  by  the  agency  of  infection  * 

But,  though  the  non-infectious  character  of  phthisis  be  ad- 
mitted, it  behoves  the  physician  to  warn  the  patient's  friends  of  the 
dangers  incident  to  long-continued  attendance  on  him,  especially  if 
the  disease  be  in  an  advanced  stage.  It  would  be  the  height  of 
imprudence  for  a  healthy  person,  especially  if  young,  and  of  a 
scrofulous  diathesis,  to  sleep  in  the  same  bed,  or  even  in  the  same 
apartment  with  a  consumptive  patient ;  for,  although  the  malady 
might  not  be  communicated  directly  from  the  one  to  the  other, 
unless  possibly  under  the  condition  of  some  tubercular  matter 
being  accidentally  introduced  into  his  air-passages  or  into  some 
other  part  of  his  system,  the  close,  relaxing  atmosphere,  and  faint, 
nauseating  odour  of  the  sick  room,  and  the  painful  scenes  he  would 
necessarily  witness,  would  be  eminently  calculated  to  depress  him, 
and  predispose  him  to  disease. 

There  are  three  distinct  questions  which  require  consideration  in 
respect  to  the  treatment  of  pulmonary  consumption,  viz., — first, 
how  to  prevent  the  occurrence  of  the  disease  in  persons  who  seem 
predisposed  to  its  invasion ;  secondly,  how  to  arrest  its  progress 
whilst  as  yet  the  pulmonary  mischief  is  bruited  in  extent ; 
thirdly,  how  to  alleviate  the  patient's  suffering  and  smooth  his 
passage  to  the  grave,  when  it  is  beyond  our  power  to  avert  a  fatal 
issue. 

The  first  two  questions  involve  several  points  on  which  medical 
men  are  frequently  consulted,  and  on  which  much  difference  of 
opinion  exists.    Modern  research  has  shown  that,  by  invigorating 

•  Some  recent  experiments  by  M.  Villcmin  ('  Gazette  Hebdoinadaire,' 1865-6),  on  the 
inoculation  of  tubercle,  would  seem  to  show  that  if  tubercle  cells  were  introduced  into 
the  blood,  they  might  possibly  reproduce  themselves  like  cancer  cells,  and  lead,  not  only 
to  local  mischief,  but  to  the  contamination  of  the  whole  system.  Experiments  of  this 
kind,  however,  are  open  to  so  many  and  such  grave  objections  that  they  ought  to  be 
repeated  on  a  large  scale  before  any  inference  is  founded  on  them.  Moreover,  if  their 
full  force  be  admitted,  they  serve  only  to  prove  that  tho  disease  may  be  communicated 
by  inoculation;  they  certainly  do  not  show  that  it  is  transmissible  by  infection. 
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the  general  powers  of  the  system,  and  improving  the  functions  of 
assimilation  and  nutrition,  the  tubercular  cachexia  may  be  removed, 
the  formation  of  tubercle  prevented,  and  its  further  development 
arrested.  The  question  therefore  arises — How  is  this  desirable 
result  to  be  brought  about  ?  Many  persons  imagine  that  warmtli 
is  the  panacea  which  will  effect  our  object,  if  the  patient  be  placed 
under  otherwise  favourable  hygienic  circumstances.  "  The  first  and 
most  effectual  prophylactic/5  says  one  of  our  most  esteemed 
authorities,  "  is  residence  in  a  warm  climate."  Now,  here  at  once 
I  find  myself  at  issue  with  the  opinions  of  many  excellent  and 
learned  physicians,  and  no  less  so  with  popular  prejudice.  From 
our  cradle  to  our  grave  we  are  taught  to  regard  cold  as  an  un- 
mitigated evil ;  and  as  warmth  is  intimately  mixed  up  in  our  minds 
with  the  notion  of  comfort,  and  that  again  with  everything  which 
is  conducive  to  our  bodily  well-being,  the  recommendation  to  seek 
a  warmer  and  more  genial  climate  is  quite  in  keeping  with  our 
inbred  feelings,  and  is  regarded  as  consistent  with  sound  sense  and 
the  exercise  of  common  prudence.  But,  before  adopting  this  view, 
let  us  look  more  closely  than  is  ordinarily  done  into  certain  facts  of 
every-day  life,  and  into  others  which  have  been  elicited  by  recent 
statistical  inquiry.  Nothing  is  more  certain  than  that  many 
persons  are  conscious  of  enjoying  better  health  and  greater  vigour 
in  winter  than  in  summer ;  the  cold  "  seems  to  brace  them  and  do 
them  good,"  they  breathe  in  it  more  freely  and  are  equal  to  more 
exertion,  their  digestive  organs  are  more  active,  and  they  are 
enabled  to  take  many  articles  of  diet  which  disagree  with  them  and 
render  them  "  bilious"  in  the  warmer  and  more  enervating  weather 
of  summer.  There  are  others,  and  possibly  they  form  a  majority, 
in  whom  cold  produces  a  precisely  opposite  effect ;  it "  pinches  and 
prostrates  "  them,  lowers  the  whole  tone  of  their  system,  interferes 
with  their  digestion,  and  disturbs  the  regular  course  of  their  other 
functions.  The  absurdity  of  subjecting  these  two  classes  of  persons 
to  the  same  regulations  in  respect  to  temperature  and  climate  is 
too  obvious  to  be  insisted  on,  and  yet  that  practice  is  almost  uni- 
versal ! 

To  take  another  class  of  facts.  The  result  of  careful  observa- 
tion has  been  to  show  that,  although  many  consumptive  patients 
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are  better  in  summer  than  in  winter,  yet  that  others — and  amongst 
theni  many  even  of  those  whose  necessities  oblige  them  to  go  regu- 
larly out  of  doors  in  search  of  their  daily  bread — lose  flesh  less 
rapidly,  and  preserve  their  strengh  better  in  winter  than  in 
summer.  The  experience  of  physicians  at  all  large  hospitals,  no 
less  than  amongst  the  upper  classes  in  private  practice,  proves  that 
to  a  large  proportion  of  consumptive  invalids  the  warm  weather  of 
spring  and  summer  is  most  fatal;  they  complain  of  it  as  ener- 
vating their  whole  system,  they  lose  whatever  remains  they  have  of 
appetite,  feel  unequal  to  the  least  exertion,  and  fade  away  appa- 
rently without  the  power  to  fight  against  the  general  depression 
which  overwhelms  them. 

And  yet  again,  the  results  of  medical  investigation  into  the  geo- 
graphy of  phthisis  prove  that  cold  is,  if  anything,  preventive  of  the 
disease.  Of  all  countries  in  the  world  there  are  none  so  exempt 
from  the  ravages  of  consumption  as  those  which  are  included 
within  the  isothermal  lines  of  30°  and  40°  mean  annual  tempera- 
ture. In  St.  Petersburg  and  Moscow,  with  a  mean  annual  tempe- 
rature of  about  38°  Fahr. ;  in  Canada  and  the  northern  districts  of 
Xorth  America ;  in  Iceland  and  in  the  Faroe  Islands,  and  in  the 
northern  parts  of  Norway,  Sweden,  and  Lapland,  the  disease  is 
comparatively  rare,*  whilst  in  France,  Italy,  and  along  the 
northern  shores  of  the  Mediterranean,  in  Malta,  Madeira,  and 
other  localities  to  which  consumptive  invalids  are  usually  con- 
signed, the  ratio  of  mortality  among  the  natives  from  phthisis 
equals,  and  in  many  instances  exceeds,  that  which  obtains  in  many 
parts  of  our  own  country .f  And  these  results  of  careful  inquiry 
and  statistical  research  are  corroborated  by  facts  which  from  time 
to  time  are  forced  on  our  attention  in  the  course  of  our  profes- 
sional career.  There  are  few  physicians  who  have  not  met  with 
instances  of  health  restored  and  vigour  regained  by  removal  to  a 
colder  climate.    Some  of  the  most  remarkable  recoveries  from 

*  Dr.  Thorstenson,  who  practised  many  years  in  Iceland,  Professor  Retzius,  Drs. 
Roberts,  Schleisner,  and  other  physicians  have  testified  to  this  fact.  See  Schleisner, 
'  Brit,  and  For.  Med.-Chir.  Rev.,'  April,  1850. 

t  Andral,  Lagol,  Burgess,  Gourbay,  and  many  other  physicians  have  borne  witness 
to  this  important  fact,  and  their  statements  are  corroborated  by  tho  valuable  reports 
of  Colonel  Tulloch  relative  to  the  influence  of  those  climates  on  our  soldiers. 
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consumption  which  have  come  within  my  own  cognizance  have 
been  in  the  persons  of  those  whose  occupations  or  necessities  have 
driven  them  to  the  cold  regions  of  the  north. 

The  climates  which  next  to  those  of  the  cold  northern  regions 
appear  to  impart  the  greatest  immunity  from  consumption  are 
those  of  places  situated  at  high  altitudes  above  the  sea-level — 
climates  remarkable  for  their  coolness  and  uniformity  of  tem- 
perature, accompanied  by  a  low  barometric  pressure.  The  residents 
in  many  of  the  towns  in  tropical  America,  placed  at  an  elevation 
of  G000  feet  and  upwards  above  the  level  of  the  sea,  enjoy  almost 
complete  immunity  from  phthisis,  though  the  disease  is  very  pre- 
valent amongst  inhabitants  of  towns  situated  at  the  lower  and 
warmer  levels  in  the  same  region  ;  and  the  same  has  been  observed 
in  the  Himalayas  and  other  mountain  districts.45'  It  must  be 
admitted,  then,  not  only  that  cold  is  not  productive  of  con- 
sumption, but  that  in  many  instances  it  invigorates  the  animal 
economy,  and  thus  proves  antagonistic  to  the  accession  and  sub- 
sequent progress  of  the  disease.  And  if  this  be  so,  it  follows  that 
in  certain  instances,  at  all  events,  warmth  must  not  only  enervate 
the  patient,  and  thus  expose  him  to  an  attack  of  phthisis,  but 
when  the  disorder  is  once  developed  must  have  a  prejudicial  effect 
on  its  progress. 

I  do  not  wish  to  imply  by  the  above  statement,  nor  to  adduce 
the  foregoing  facts  to  prove,  that  warmth  is  always  or  even 
generally  prejudicial  to  persons  of  a  consumptive  tendency. 
That  would  be  an  error  precisely  similar  to  the  one  against  which 
it  is  my  wish  to  protest.  Nothing  is  more  certain  than  that  a 
warm  atmosphere  is  of  all  things  that  by  which  many  persons  suf- 
fering from  the  tubercular  cachexia  are  most  likely  to  benefit. 
Their  organization  is  delicate,  their  circulation  weak,  their  ex- 

*  In  illustration  of  this  fact  I  would  refer  to  an  interesting  paper  by  Dr.  Archi- 
bald Smith,  in  the  'Dublin  Quart.  Journ.'  for  February,  18G6,  entitled  "Climate  of 
the  Swiss  Alps  and  Peruvian  Andes  compared."  The  author  states,  p.  350,  "The 
equable  climate  of  the  strath  of  Huanuco,  with  a  night  and  day  range  of  temperature 
from  66°  to  72°  Fahr.  all  the  year  over,  is  not  favourable  in  similar  cases,"  i.  e.  in 
cases  of  incipient  consumption  and  spitting  of  blood ;  but  (p.  349)  the  disease  is 
"almost  certainly  curable  if  taken  in  time  by  removing  the  coast  patient  so  attacked 
to  the  open  inland  valley  of  Janja  (where  the  temperature  rauges  from  50°  to  59° 
or  60°  Fahr.),  which  runs  from  ten  to  eleven  thousand  feet  above  the  sea-level." 
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tremities  are  often  cold,  they  are  pinched  and  prostrated  hy  a  low 
temperature,  and  they  are  very  susceptible  of  damp.  To  such 
persons  a  warm  atmosphere  is  invigorating  in  the  highest  degree, 
and  without  its  aid  medicine  and  the  most  carefully  regulated  diet 
are  of  little  avail.  My  wish  is  rather  to  point  out  that,  whereas 
many  persons  are  benefited  by  warmth,  others  are  equally  bene- 
fited by  cold,  and  that  the  opposite  opinion,  which  is  commonly 
and  rigorously  enforced  in  practice,  is  constantly  leading  to 
lamentable  results.  The  rapid  progress  which  consumption  some- 
times makes  in  patients  who  have  gone  abroad  for  their  health, 
and  which  is  often  attributed  to  their  having  delayed  their  journey 
too  long,  is  referable  in  most  instances  to  the  fact  of  the  indi- 
viduals in  question  being  persons  who  are  naturally  benefited  by 
a  cool,  bracing  atmosphere,  and  who  sink  at  once  when  sent  to 
the  wai-m  and  enervating  climate  of  the  south. 

It  may  be  asked,  what  facts  are  calculated  to  assist  us  in  deter- 
mining the  sort  of  climate  by  which  a  patient  is  likely  to  be  bene- 
fited ?  The  question  is  somewhat  difficult  to  answer,  inasmuch  as  a 
change  of  climate  implies  not  only  a  change  of  temperature,  but  a 
change  in  the  humidity  and  electrical  condition  of  the  atmosphere, 
in  the  degree  of  its  barometric  pressure,  in  the  force  and  direction 
of  the  wind,  and  probably  in  many  unknown  but  potent  telluric 
influences  productive  of  marked  effects  on  the  animal  economy. * 
Nevertheless,  though  much  uncertainty  must  necessarily  exist, 
there  are  certain  points  which  will  serve  in  most  instances  to 
guide  us  to  a  correct  opinion.  The  most  important  of  these  are — 
Pint,  the  sort  of  climate  and  the  degree  of  temperature  which 
formerly  suited  the  patient's  constitution,  or,  in  other  words, 

*  On  what  other  supposition  is  it  possible  to  account  for  the  vast  difference 
existing  between  the  so-called  "  bracing  air"  of  Brighton  and  the  "  relaxing"  atmo- 
sphere of  Hastings  ?  The  two  places  are  within  a  few  miles  of  each  other,  and  both 
face  the  south;  both  are  washed  by  the  same  water,  shone  upon  by  the  same  sun, 
and  do  not  differ  more  than  one  or  two  degrees  in  average  thermometric  range.  It 
is  useless  to  appeal  to  the  more  sheltered  position  of  Hastings ;  for  the  same  difference 
in  their  effect  on  the  system  is  felt  when  the  wind  is  sweeping  over  the  sea  from 
the  soath  or  south-we3t,  and  when,  therefore,  Hastings  is  not  more  sheltered  than 
Brighton.  The  fact,  I  believe,  is  rather  attributable  to  the  difference  in  the  geologi- 
cal formation  of  the  two  localities,  which  plays  a  far  more  important  part  than  is 
commonly  supposed  in  determining  the  effects  of  "  climate"  on  the  system. 
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agreed  best  with  him  when  he  was  in  health ;  and,  secondly,  the  state 
of  the  patient's  bronchial  mucous  membrane  at  the  time  when  his 
removal  to  another  climate  comes  under  consideration.  It  is 
obvious  that  if  the  bronchial  mucous  membrane  is  irritable  the 
invalid  cannot  bear  the  effect  of  a  very  dry  and  stimulating  atmo- 
sphere, however  warm  the  locality  may  be.  His  symptoms  require 
a  soft  atmosphere,  and  its  temperature  and  the  precise  degree  of 
humidity  which  is  necessary  must  be  determined  by  reference  to  his 
constitutional  peculiarities.  Thus,  if  he  formerly  enjoyed  better 
health  in  summer  than  in  winter,  and  felt  in  greatest  vigour  in  very 
warm  weather,  and  in  an  atmosphere  devoid  of  markedly  stimu- 
lating or  relaxing  qualities,  the  probability  is  that  the  climate  of 
Syria,  Persia,  Rhodes,  Egypt,  Algeria,  and  other  parts  of  Northern 
Africa,  would  exercise  an  influence  on  his  system  the  good  effect  of 
which  could  hardly  be  over-estimated. 

If,  again,  though  usually  better  in  summer  than  in  winter,  he 
was  formerly  oppressed  by  excessively  dry  heat,  but  enjoyed  a 
warm  and  humid  atmosphere,  such  as  that  of  South  Devon  or 
Cornwall,  the  probability  is  that  the  climate  of  Cauterets,  Eaux- 
Bonnes,  or  the  Righi,  during  the  summer,  and  of  Torquay, 
Dawlish,  Penzance,  or  J ersey,  of  Pau,  Rome,  the  Azores,  Madeira, 
Santa  Cruz,  the  Mauritius,  or  Ceylon,  during  the  winter,  according 
to  the  degree  of  temperature  required,  would  be  found  to  suit  his 
general  health,  and  assist  in  subduing  the  irritability  of  the  air- 
passages. 

And  yet  again,  if  he  is  constitutionally  disposed  to  general 
langour,  and  has  not  only  felt  depressed  and  enervated  by  heat, 
but  pinched  and  prostrated  by  cold,  then,  notwithstanding  the 
irritability  of  his  bronchial  mucous  membrane,  a  medium  climate 
must  be  sought — a  climate  such  as  is  to  be  found  in  Queenstown 
and  other  parts  of  the  coast  of  Ireland,  on  the  western  coast  of 
Scotland,  at  Cheltenham,  St.  Leonards,  Ventnor,  and  Bournmouth  ; 
or,  if  a  higher  range  of  temperature  is  necessary,  at  Hyeres,  Pisa, 
Montreaux,  or  Malaga,  or  in  New  Zealand,  Brisbane,  or  the  Cape 
of  Good  Hope. 

But  a  large  class  of  consumptive  patients  exist  in  whom  there  is 
little  or  no  irritability  of  the  mucous  membrane.    In  these  a  more 
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bracing  air  will  generally  prove  of  the  greatest  benefit;  but 
nevertheless,  as  in  the  former  cases,  the  selection  of  a  locality  in 
each  particular  instance  must  be  regulated  by  the  constitutional 
peculiarities  of  the  invalid.  If  his  circulation  is  languid,  and  he 
Las  usually  felt  more  vigorous  in  summer  than  in  winter,  the 
invalid  must  repair  to  a  warm  locality ;  and  in  such  a  case  the 
climate  of  Mentone,  St.  Kemo,  Cannes,  Malta,  Nubia,  Algeria, 
Upper  Egypt,  the  northern  districts  of  Syria,  and  New  South 
Wales,  are  likely  to  prove  extremely  beneficial.  In  some  such 
cases  the  air  of  the  villages  bigh  up  the  Peak  of  TenerifFe,  the 
Himalayas,  the  more  elevated  parts  of  the  Andes,  and  other  hill 
districts,  has  been  found  remarkably  serviceable.  Indeed,  there 
is  abundant  evidence  to  prove  that  on  the  elevated  slopes  of  the 
Andes  and  in  the  higher  regions  of  the  Peruvian  Cordillera 
phthisis  is  almost  unknown,  and  consumptive  invalids  who  take  up 
their  abode  there,  in  most  cases,  make  good  recoveries. 

If,  again,  the  patient  has  an  active  circulation,  and  has  usually 
enjoyed  better  health  in  winter  than  in  summer,  feeling  braced 
and  invigorated  by  cold,  he  will  probably  derive  benefit  from  a 
residence  at  Brighton,  Margate,  Aldborough,  Cromer,  Harrow- 
gate,  or  Malvern ;  if  a  warmer  air  is  needed,  at  Nice  or  Florence ; 
or  if  a  cooler  and  still  keener  air  is  required,  in  Montreal,  or  other 
places  in  Canada,  or  in  certain  dry  localities  in  Norway,  Russia, 
or  other  northern  countries.  In  these  cases,  too,  the  stimulating 
effect  of  the  air  at  high  ranges  above  the  sea-level  is  oftentimes  pro- 
ductive of  extraordinary  beneficial  results.  Some  of  the  most 
remarkable  recoveries  from  consumption  which  have  come  within 
my  own  cognizance,  have  occurred  under  the  bracing  influence  of 
a  northern  clime  and  the  diminished  barometric  pressure  which 
obtains  at  considerable  altitudes  above  the  sea-level. 

Thus,  then,  to  revert  to  the  point  at  which  we  started  in  this 
discussion,  respecting  warmth  and  climate,  it  must  be  clearly 
understood  that,  whether  in  relation  to  the  prevention,  or  allevia- 
tion, or  cure  of  phthisis,  the  influence  of  warmth  and  of  change  of 
climate  will  prove  beneficial  or  otherwise,  in  proportion  as  the  use 
made  of  these  agencies  is  suited  to  the  idiosyncrasy  of  the  patient, 
and  the  existing  condition  of  his  bronchial  mucous  membrane. 
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If  the  consumptive  invalid  be  not  surrounded  by  atmospheric  and 
climatic  influences  adapted  to  the  requirements  of  his  organism, 
the  skill  of  the  physician  and  the  utmost  care  and  attention  of  the 
patient  will  generally  prove  unavailing  to  modify  the  morbid  action 
which  is  going  on,  or  to  stay  the  development  of  the  tubercular 
cachexia  ;  whereas,  if  those  influences  be  favourable  to  his  health 
and  care  be  taken  to  regulate  his  diet,  and  sustain  the  tone  of 
his  svstem,  I  am  satisfied  that  more  may  be  done  for  his  relief — 
nay,  even  for  his  cure — than  is  possible  in  most  other  constitu- 
tional disorders  of  equal  severity. 

Inasmuch,  then,  as  it  is  of  the  utmost  importance  to  place  the 
patient  tinder  favourable  hygienic  influences,  it  may  be  desirable  to 
consider  whether  change  of  climate  is  always  needed,  and  if  not, 
what  precautions  should  be  taken  to  modify  the  character  of  the 
existing  atmosphere. 

There  are  certain  cases  in  which  change  of  air  is  indispensable. 
Persons  of  a  very  "  chilly  nature,"  if  resident  in  a  cold  and  brac- 
ing locality,  must  shift  their  quarters  ere  their  health  will  improve  ; 
so  too,  must  those  who  require  "  bracing/'  whose  lot  is  cast  in  a 
warm  and  humid  climate.    These  and  all  others  who  happen  to  be 
placed  under  circumstances  unfavourable  to  their  general  health, 
will  do  wisely  to  migrate  at  the  earliest  opportunity.    But  their 
migration  need  not  necessarily  be  to  foreign  climes.    There  are 
many  spots  in  our  own  country,  nay,  even  within  a  few  miles  of 
London,  which  afford  to  the  average  of  consumptive  patients  all 
the  changes  which  their  organism  demands,  and  it  is  only  the 
comparatively  few  who  require  a  warmer  climate  than  this  country 
can  offer  to  whom  a  residence  abroad  is  really  necessary.  All 
persons  will  do  well  to  select  as  their  residence  a  spot  which  has 
ordinarily  agreed  well  with  them,  and  if  their  own  home  comes 
within  this  category  there  is  no  reason  why  they  should  leave  it 
for  other  quarters.    Temporary  change  of  air  is  useful  now  and 
then,  by  imparting  a  stimulus  which  is  not  to  be  obtained  in  any 
other  way,  and  to  persons  to  whom  travelling  is  a  pleasurable  ex- 
citement, and  who,  so  long  as  they  remain  at  home,  are  unable  to 
shake  off  the  cares  and  anxieties  of  business,  a  residence  abroad 
may  be  almost  indispensable.    But,  the  majority  of  consumptive 
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invalids  will  fare  better  in  their  own  country  than  even  in  the  most 
favoured  regions  abroad,  especially  now  that  the  railways  afford 
facilities  for  frequent  change,  and  the  Crystal  Palace  at  Sydenham 
oilers,  to  Londoners  at  least,  an  opportunity  of  combining  mental 
occupation  and  rational  enjoyment  with  daily  exercise  in  a  warm 
and  agreeable  atmosphere.    Mere  absence  from  home,  with  its 
comforts  and  associations,  is  to  many  invalids  a  constant  source  of 
annoyance  and  regret,  while  the  fatigue  of  a  long  journey  and  the 
privations  incident  thereto,  go  far  towards  neutralising  any  good 
effect  which  otherwise  might  be  produced.    Therefore  with  this  as 
with  other  remedies,  its  efficacy  will  depend  upon  the  judgment 
with  which  it  is  employed.    As  a  preventive  of  the  disease,  or  as  a 
corrective  of  that  derangement  of  the  health  which  marks  its 
earlier  inroads,  a  residence  abroad,  or  foreign  travel,  with  the 
pleasurable  excitement  incident  thereto,  may,  for  many  persons, 
though  not  for  all,  be  regarded  as  one  of  our  most  potent  and 
most  valuable  remedies.    But  in  an  advanced  stage  of  consump- 
tion, when  the  patient  is  weak,  emaciated  and  exhausted,  the 
recommendation  which  is  often  given  to  go  abroad  for  the  winter 
is  cruel  and  unwarrantable.     Under  these  circumstances  no 
difference  of  climate  can  compensate  for  the  loss  of  home  comforts, 
or  make  up  for  the  immediate  increase  of  suffering  which  the 
journey  entails;  and  an  early  death  in  a  lodging  house  abroad, 
which  frequently  ensues  in  the  cases  alluded  to,  is  a  painful  com- 
mentary on  the  eagerness  with  which  men  vainly  seek  to  prolong 
their  brief  existence  here  on  earth,  and  on  the  thoughtless  in- 
consistency of  physicians  who  recommend  the  journey. 

When  it  is  determined  to  remain  at  home,  every  care  should  be 
taken  to  ensure  good  ventilation,  and  to  keep  the  temperature  of 
the  house  at  a  point  which  is  congenial  to  the  feelings  of  the 
invalid.  The  objects  to  be  attained  are,  that  the  patient  shall  not 
be  chilled,  nor  on  the  other  hand  enervated  by  warmth,  and  that 
he  shall  have  a  free  supply  of  pure  air  which  he  can  breathe  with- 
out exciting  irritation  of  the  bronchial  mucous  membrane.  The 
temperature  which  ordinarily  effects  these  purposes  varies  in 
different  cases  from  00°  to  G5°  Fahr.,  and  perhaps  the  best  means 
of  maintaining  this  heat  and  imparting  the  necessary  moisture  to 
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the  air  is  by  heating  the  hall  and  staircase  by  the  aid  of  hot-water 
pipes  or  of  an  Arnott's  stove,  on  the  top  of  which  is  placed  a  dish 
containing  water.    Yet,  whilst  counselling  attention  to  the  tem- 
perature of  the  house,  I  would  guard  against  having  it  supposed 
that  a  close  atmosphere  is  beneficial,  or  that  confinement  to  the 
house  should  be  recommended.    Nothing  can  be  more  prejudicial 
to  the  consumptive  invalid  than  the  want  of  active  exercise  in  the 
open  air.    During  the  summer  he  should  spend  almost  the  entire 
day  out  of  doors,  walking,  riding  on  horseback,  driving,  travelling, 
yachting,  or  simply  sitting  in  the  open  air;  and  even  in  winter, 
provided  the  weather  be  fine,  he  should  avail  himself  of  the  warmer 
hours  in  the  middle  of  the  day  to  take  whatever  out- door  exercise 
his  strength  will  permit.    If  the  cold  air  irritates  the  bronchial 
membrane,  and  excites  cough,  a  Jeffries'  respirator  should  be  worn, 
with  a  view  to  heat  the  inspired  air,  and  obviate  this  source  of 
trouble.    But  ordinarily  this  will  not  be  needed;  and  if  care  be 
taken  to  guard  against  chills  by  means  of  appropriate  clothing,  it 
will  be  found  that  although  during  sedentary  occupations  in  the 
house  the  invalid  may  require  the  temperature  to  be  artificially 
raised,  he  will  not  often  suffer  from  breathing  the  cool  fresh  air  of 
heaven,  during  active  exercise  out  of  doors.    It  is  essential,  how- 
ever, that  his  clothing  be  regulated  to  meet  his  necessities  under 
the  various  circumstances  in  which  he  may  be  placed.  Flannel 
should  always  be  worn  next  to  the  skin ;  but  in  a  warm  room  he 
should  be  clad  less  heavily  than  in  the  cold  corridors  or  passages, 
and  in  these,  again,  less  warmly  than  in  the  still  colder  air  out  of 
doors.    The  principle  being  to  insulate  the  body  and  preserve  its 
natural  temperature,  the  amount  of  extra  clothing  should  be 
strictly  proportioned  to  the  temperature  of  the  atmosphere  to 
which  for  the  time  he  is  exposed ;  in  no  other  way  can  he  hope  to 
avoid  chill,  or  to  maintain  his  vital  power.    Excessive  clothing  in 
a  warm  room  would  enervate  and  weaken  him,  but  deficient  cloth- 
ing in  a  cold  room  or  out  of  doors  would  prove  equally  or  even 
more  prejudicial,  by  depressing  his  vital  energy.   It  is  a  fact  which 
cannot  be  too  often  impressed  on  the  invalid,  that  warm  clothing 
does  not  render  the  body  more  obnoxious  to  cold,  but  rather  im- 
parts power  to  resist  it ;  and  it  is  a  fundamental  rule  which  cannot 
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safely  be  neglected,  that  a  person  whose  circulation  is  feeble  should 
be  thoroughly  warm  before  he  leaves  the  house,  and  should  return 
immediately  he  finds  himself  unequal,  even  with  the  aid  of  exercise, 
to  bear  up  agaiust  the  existing  cold  without  losing  his  warmth  and 
becoming  chilled. 

This  brings  us  to  the  consideration  of  other  circumstances 
besides  warmth  and  change  of  climate  which  exert  an  influence  for 
good  or  for  evil  on  a  patient  suffering  from  the  tubercular  cachexia. 
Of  these  none  are  more  important  than  diet  and  exercise. 

It  has  been  already  stated  that  out-door  exercise  is  an  important 
agent  in  the  treatment  of  consumption ;  and  so  efficacious  has  it 
proved  in  certain  cases,  that  Dr.  Rush  and  other  consumptive 
invalids,  who  have  made  trial  of  it  in  their  own  persons,  have 
vaunted  it  as  a  specific  and  certain  cure.    But  little  observation  is 
needed  to  prove  that  it  does  not  deserve  such  unbounded  praise. 
It  is  preventive  of  phthisis,  and  curative  in  its  action,  precisely  in 
the  ratio  in  which  it  is  proportioned  to  the  strength  of  the  invalid. 
Its  primary  object  is  to  impart  tone  and  vigour  to  the  system ;  and 
inasmuch  as  the  vital  force  of  the  consumptive  invalid  is  extremely 
low,  it  behoves  us  to  be  careful  lest,  by  ordering  an  amount  of 
exercise  in  excess  of  our  patient's  strength,  we  exhaust  the  little 
power  that  remains  to  him,  and  so  impair  the  activity  of  the 
digestive  functions  on  which  the  renewal  of  his  strength  depends. 
Active  but  moderate  exercise  excites  the  action  of  the  heart  and 
arteries,  increases  the  appetite,  and  stimulates  the  process  of 
assimilation ;   whereas,   exercise  carried   beyond  the  patient's 
strength  exhausts  his  vital  force,  impairs  the  appetite,  diminishes 
the  power  of  assimilation,  and  so  increases  the  general  debility. 
Therefore,  in  the  treatment  of  phthisis,  it  is  essential  that  the 
physician  should  define  the  amount  and  sort  of  exercise  which 
should  be  taken.    "Walking  exercise  is  too  fatiguing  for  many 
consumptive  invalids,  and  when  this  is  the  case,  horse  exercise 
may  be  employed  with  advantage.   Driving  in  a  carriage,  especially 
an  open  carriage,  may  be  had  recourse  to  when  walking  and  riding 
prove  too  fatiguing ;  or  walking  may  be  alternated  with  riding, 
driving,  or  yachting.    Violent  exercise,  even  of  temporary  dura- 
tion, may  exhaust  a  patient's  vital  power  to  a  degree  from  which 
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he  may  never  recover,  and,  therefore,  if  he  be  weak,  it  is  to  he 
deprecated  most  earnestly.  But  moderate  and  frequent  exercise  is 
sure  to  prove  beneficial,  and  may  be  carried  so  far  as  even  to 
produce  fatigue,  provided  the  fatigue  does  not  occasion  persistent 
exhaustion,  but  is  soon  relieved  by  rest. 

In  addition  to  general  bodily  exercise,  certain  partial  exercises 
have  been  found  of  service  in  the  treatment  of  the  earlier  stages  of 
consumption.  Gymnastic  movements  of  all  sorts;  the  club 
exercise,  fencing,  the  daily  use  of  the  dumb-bells;  the  chest 
expander,  and  the  skipping  rope ;  even  reading  aloud,  and  singing, 
and  the  practice  twice  or  three  times  a  day,  for  a  quarter  of  an  hour 
at  a  time,  of  deep  and  forcible  inspiration,  are  each  and  all  important 
aids  to  treatment.  They  increase  the  action  of  the  respiratory 
apparatus,  stimulate  the  circulation  through  the  lungs,  promote 
the  development  of  animal  heat,  and  gradually  increase  the  capacity 
of  the  chest.  But  in  the  employment  of  these  partial  exercises, 
the  same  rule  must  be  observed  as  to  the  non-production  of 
exhaustion  as  was  laid  down  in  regard  to  general  bodily  exercise. 
And  whereas  these  partial  exercises  excite  the  pulmonary  circula- 
tion to  a  far  greater  degree  than  general  bodily  exercise,  it  is 
further  necessary,  whilst  employing  them,  to  watch  for  any  indica- 
tion of  disturbance  in  the  flow  of  blood  through  the  lungs.  Pain, 
or  a  weight  or  a  tightness  in  the  chest,  or  even  excessive  shortness 
of  breath,  should  be  a  signal,  either  to  suspend  the  exertion,  or  to 
modify  its  character ;  for  they  indicate  a  want  of  freedom  in  the 
return  of  blood  through  the  pulmonary  veins ;  and  if,  in  disregard 
of  their  warning,  the  exercise  be  continued,  the  congested  vessels 
may  relieve  themselves  by  haemorrhage. 

Diet  is  a  subject  of  equal  importance  to  those  we  have  hitherto 
discussed.  Fresh  air,  exercise,  change  of  climate,  and  judicious 
clothing,  are  all  subsidiary  to  the  one  object  of  re-establishing 
healthy  nutrition ;  and  no  one  in  the  present  day  would  venture  to 
deny  that,  in  the  treatment  of  phthisis,  our  principal  efforts  should 
be  directed  to  the  assimilating  and  digestive  organs,  rather  than  to 
the  organs  of  respiration.  It  happens  that  dyspepsia  is  one  of  the 
commonest  of  the  early  symptoms  of  consumption,  and  that, 
during  its  existence,  the  appetite  is  very  capricious,  and  fatty 
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matters  are  generally  disliked,  and  therefore  avoided.  Lehmann, 
however,  has  suggested  that  a  certain  amount  of  fat  is  essential  to 
the  due  performance  of  the  digestive  process,  and  that  oily  matter 
plays  an  important  part  in  influencing  the  healthy  metamorphosis 
of  the  albuminous  constituents  of  the  blood,  and  promoting  cell 
development.    The  fact  itself  is  intelligible  enough ;  and  no  one 
who  is  acquainted  with  the  valuable  researches  of  Dr.  Hughes 
Bennett,  and  has  watched  the  effect  of  cod-liver  oil,  and  other 
oleaginous   and  fatty  matters   on  the  system,  can   doubt  its 
importance  in  a  therapeutical  point  of  view.    If,  then,  it  be 
admitted  that  the  assimilation  of  animal  and  fatty  matters  is 
important,  our  main  efforts  must  be  directed  on  the  one  hand  to 
the  avoidance  of  those  articles  of  diet  which  are  likely  to  prove 
indigestible  and  to  create  or  increase  undue  acidity  of  the  stomach, 
whereby  the  assimilation  of  fatty  matter  is  rendered  difficult,  and, 
on  the  other,  to  supply  food  containing  albuminous  and  oleaginous 
principles  in  a  form  in  which  the  weakly  and  disordered  stomach 
is  able  to  assimilate  and  duly  prepare  them  for  the  nutrition  of  the 
body.    The  most  carefully  regulated  hygienic  and  therapeutical 
treatment  will  fail  if  the  diet  is  insufficient  in  quantity  or  faulty  in 
quality.    The  prevalent  error  has  always  been  a  too  exclusive 
reliance  on  one  particular  sort  of  diet.    Some  physicians  have 
extolled  the  virtues  of  fish,  and  have  confined  their  patients  to  that 
sort  of  food ;  others  have  maintained  the  efficacy  of  farinaceous 
and  vegetable  food  alone;  others  of  milk,  eggs,  or  more  solid 
animal  food  ;  while  not  a  few,  especially  in  these  later  days,  have 
insisted  on  the  necessity  of  enforcing  a  diet  in  which  fat  or  oil 
holds  a  conspicuous  place.    But  it  only  needs  the  exercise  of  a 
little  common-sense  to  establish  the  fallacy  of  each  of  these 
doctrines.    As  one  stomach,  even  in  a  state  of  health,  differs 
greatly  from  another  in  its  power  of  dealing  with  certain  articles  of 
diet,  so,  as  might  have  been  expected,  in  a  state  of  disease  these 
differences  become  even  more  apparent;  and,  without  refining 
over  much,  it  may  be  stated,  that  the  diet  suitable  for  consumptive 
patients  must  necessarily  vary  according  to  their  individual  pecu- 
liarities.   "One  man's  meat  is  another  man's  poison,"  quite 
irrespective  of  the  stage  at  which  the  disease  has  arrived,  or  of  the 
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symptoms  by  •which  it  is  accompanied.  And  not  only  so,  the  food 
which  is  suitable  at  one  period  of  the  disorder,  and  which  the 
stomach  proves  itself  equal  to  digest,  may  be  quite  unsuitable 
at  another  time,  when  that  organ  has  acquired  increased  tone,  or 
else  has  lost  whatever  little  vigour  it  previously  possessed.  Thus, 
as  it  is  necessary  to  consult  our  patient's  feelings  and  constitutional 
peculiarities,  in  respect  to  warmth  and  climate,  so  also  in  respect 
to  diet  individual  idiosyncrasies  must  be  carefully  sought  out 
and  studied,  if  we  wish  to  prescribe  food  which  is  likely  to  be 
properly  digested.  Remembering  always  the  fundamental  principle, 
that  our  aim  must  be  to  support  our  patient,  and  with  that  view  to 
induce  him  to  avoid  indigestible  matters,  and  to  take  nourishment 
in  the  form  best  adapted  to  the  capacity  of  his  stomach,  we  must 
endeavour  to  compass  our  end,  not  by  adhering  to  any  particular 
kind  of  food,  however  advantageous  it  may  appear  to  be  theore- 
tically, but  by  prescribing  a  diet  as  nourishing  and  supporting  as  the 
stomach  will  bear,  by  carefully  watching  its  effects,  and  varying 
it  according  to  the  result  of  our  observation,  and,  at  the  same  time, 
by  administering  such  remedial  agents  as  experience  has  proved 
likely  to  assist  the  weakened  and  disordered  organ  in  the  per- 
formance of  its  duties. 

If  the  disease  be  not  accompanied  by  symptoms  of  bronchitis  or 
of  active  local  congestion,  and  if  the  stomach  be  not  materially 
deranged,  a  nutritious  diet  should  be  prescribed,  comprising 
caviare,  marrow,  fat  bacon,  and  fat  meat,  twice  or  three  times 
daily.  If  there  be  much  exhaustion  and  depression,  and  the  pulse 
be  slow,  the  skin  cool  and  the  urine  clear,  wine  and  malt  liquor 
may  be  added  with  advantage,  and  the  patient  should  be  ordered 
to  take  some  rum  and  milk,  or  half  a  pint  of  cream  with  a  tea- 
spoonful  of  brandy,  on  first  waking  in  the  morning,  and  some  bread 
and  milk,  mock  turtle  soup,  or  other  light,  nourishing  food,  with  a 
little  brandy,  if  necessary,  on  retiring  to  rest  at  night.  Indeed, 
stimulants  in  full  doses  are  indispensable  in  many  cases. 

If  the  liver  be  disordered  or  the  stomach  loathes  ordinary 
cooked  butcher's  meat,  raw  meat  mixed  with  brandy  may  be  tried, 
or  venison  or  game  may  be  given,  or  a  light  fish  diet  may  for  a  time 
be  substituted  for  the  meat.    Oysters  are  often  digested  very 
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readily  j  and  cod  and  other  light  white  fish,  including  their  livers, 
are  especially  to  be  recommended,  and  so  is  turtle  soup.  In  many 
of  these  cases  saccharine  matters  prove  easy  of  digestion,  and  the 
greatest  benefit  is  often  derived  from  the  administration  of  "  eau 
sucre  "  in  considerable  quantities.  Indeed,  when  cod-liver  oil  and 
pancreatic  emulsion  cannot  be  tolerated,  and  the  patient  evinces  a 
repugnance  to  butcher's  meat,  it  is  my  practice  to  recommend  the 
free  use  of  sugar.  When  properly  digested  it  is  essentially  "  fatten- 
ing," and  several  patients  have  gained  much  in  weight  and  have 
improved  in  health  when  taking  little  in  the  shape  of  food  beyond 
bread,  milk,  and  "  eau  sucre  " — the  sugar  so  consumed  amounting 
to  a  pound  and  upwards  daily.  Another  article  which  •  has  proved 
useful  as  a  nutritious  beverage  is  milk  caused  to  ferment  by  the 
admixture  of  yeast  or  other  material.  In  some  instances,  if  taken 
in  considerable  quantity,*  it  is  said  to  be  productive  of  great 
benefit. 

If,  again,  the  case  be  characterised  by  heat  of  skin,  quickness  of 
pulse,  oppression  and  constriction  across  the  chest,  and  a  hard, 
irritable  cough,  the  diet  must  be  limited  for  a  time  to  articles  such 
as  milk  or  cream,  or  farinaceous  food.  Linseed  tea,  the  decoction 
of  marshm  allow,  gum  arabic,  the  mucilaginous  material  of  the 
Fucus  crispus,  or  Carrigheen  moss,  and  the  bitter  demulcent 
mucilage  of  the  Iceland  moss,  are  serviceable,  not  only  in  allaying 
the  cough,  but  as  bland,  unirritating  articles  of  food ;  and  in 
many  of  these  instances  milk  in  which  mutton  suet  has  been 
boiled,  proves  extremely  useful.  Beverages  such  as  whey  and 
buttermilk,  and  soda,  lime,  or  Carrara  water  and  milk,  are  also  to 

*  The  immunity  from  phthisis  enjoyed  hy  the  nomadic  tribes  who  wander  about 
the  steppes  of  Eastern  Russia  is  popularly  attributed  to  their  great  consumption  of 
milk  in  a  state  of  fermentation,  and  Dr.  Schnepp,  of  Eaux-Bonnes,  has  lately  been 
making  trial  of  it  as  a  remedy.  The  "galactozyme,"  as  the  doctor  calls  it,  or  the 
"  kumos,"  as  it  is  more  commonly  termed,  possesses  a  pleasant  mild  acidity,  and  a 
slightly  vinous  flavour,  and  is  said  to  appease  thirst  and  excite  the  appetite.  The 
urine  becomes  clearer,  more  limpid,  and  larger  in  quantity;  the  pulse  slower,  softer, 
and  larger;  and  when  a  considerable  quantity  of  the  galactozyme  is  taken,  a  peculiar 
kind  of  calm  inebriety  is  produced,  followed  by  somnolence  or  sleep  and  a  strong 
inclination  to  quietude  of  mind  and  body.  Three  or  four  bottles  may  be  taken  daily, 
and  a  condition  of  embonpoint  is  attained  in  a  few  weeks.  (See  '  Med.  Times  and 
Gazette,'  June  24,  1865.)  I  am  informed  that  it  is  commonly  used  as  a  beverage  iu 
phthisis  in  the  Shetland  Isles,  in  Norway,  and  other  countries  besides  Central  Asia. 
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be  recommended,  as  being  at  once  grateful  to  the  patient  and 
useful  adjuncts  to  the  diet.  Chocolate  may  be  advantageously 
substituted  for  tea,  and  oranges,  lemons,  and  grapes  may  be 
allowed  if  the  stomach  is  not  irritable  and  the  bowels  are  not  re- 
laxed. It  need  only  be  added,  that  the  amount,  no  less  than  the 
quality  of  the  food,  must  always  be  proportioned  to  the  tempera- 
ment and  idiosyncrasy  of  the  patient,  the  temperature  of  the  air 
in  which  he  resides,  and  the  amount  of  exercise  he  is  taking. 

This  brings  me  to  the  consideration  of  cod-liver  oil,  which  may 
be  regarded  partly  as  an  article  of  food,  and  partly  as  a  medicinal 
agent.  To  whichever  of  its  constituents  its  efficacy  may  be  due, 
there  cannot  be  a  doubt  that  it  is  beyond  all  others  the  remedy  on 
which  most  reliance  can  be  placed.  In  the  north  of  Europe  it  has 
long  been  a  popular  and  favourite  remedy,  and  was  introduced 
into  this  country  many  years  ago,  but  practically  we  are  indebted 
to  Dr.  Hughes  Bennett  for  our  earliest  knowledge  of  its  remarkable 
powers  in  the  treatment  of  tuberculous  disorders.*  Chemistry 
has  hitherto  failed  to  explain  its  action,  but  clinical  experience 
leaves  not  the  slightest  doubt  as  to  its  beneficial  influence.  Of 
course  its  virtues  are  most  strikingly  displayed  in  the  earlier  stages 
of  the  disorder,  and  in  cases  where  there  is  not  a  strong  inherited 
predisposition  to  tubercular  disease,  but  this  fact  amounts  to 
nothing  more  than  that  where  there  is  little  mischief  to  be  over- 
come, the  oil  has  less  difficulty  in  subduing  it  than  it  has  when 
the  mischief  is  deeper  seated  or  more  advanced.  And  speaking 
generally,  it  may  be  stated  that  the  oil  proves  serviceable  at  all 
ages,  and  at  all  stages  of  the  disorder.  The  symptoms  and  phy- 
sical signs  ameliorate  under  its  administration  with  a  rapidity 
which  is  sometimes  quite  surprising ;  and  in  favourable  cases  the 
weight  of  the  body  increases,  the  cough  and  expectoration  decrease, 
the  appetite  improves,  and  the  night  sweats  and  other  unfavour- 
able symptoms  gradually  disappear. 

Three  facts,  which  have  been  elicited  by  careful  observation,  ap- 
pear to  afford  some  clue  to  its  mode  of  action.    The  first  is,  that 

*  I  cannot  allow  this  opportunity  to  pass  without  recording  my  sense  of  the  large 
deht  of  gratitude  due  to  Dr.  Hughes  Bennett  by  the  profession  of  this  country  for 
his  persevering  advocacy  of  cod-liver  oil  at  a  time  when  its  value  was  not  recognised. 
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unless  the  patients  gain  weight  whilst  using  it,  the  oil  seldom  or 
never  proves  remedial ;  the  second,  that  weight  and  flesh  may  be 
gained  during  its  administration  although  the  pulmonary  disease 
be  steadily  progressing  j  the  third,  that  when  it  does  act  reme- 
dially,  the  weight  gained  is  far  beyond  what  would  result  from  the 
oil  as  a  mere  aliment.    Hence,  it  would  appear  that  its  operation 
consists  in  aiding  digestion  by  supplying  some  principle  which  is 
essential  to  the  assimilation  of  food  and  the  establishment  of 
healthy  nutrition.    This  view  has  been  uniformly  maintained  by 
Dr.  Hughes  Bennett,  who  has  stated,  further,  that  its  eflicacy 
depends  on  its  supplying  the  fatty  matter  which  is  essential  to  the 
formation  of  healthy  chyle,  and  which  the  digestive  organs  have 
become  unequal  to  manufacture  or  separate  from  the  food.  My 
own  impression  is,  that  its  influence  is  not  so  simple  as  is  here 
suggested  by  Dr.  Bennett ;  for,  if  his  views  were  correct,  it  ought 
to  act  beneficially  whenever  the  stomach  is  capable  of  retaining 
and  digesting  it,  whereas  cases  not  unfrequently  occur  in  which, 
though  the  oil  does  not  disagree,  it  fails  to  exercise  any  influence 
on  the  disease,  which,  nevertheless,  may  yield  to  other  remedies. 
Further,  the  improvement  which  results  from  cod-liver  oil  is  not 
found  to  follow  the  administration  of  neat's-foot  and  other  oils 
which  equally  supply  an  oily  matter;  and  as  in  administering  cod- 
liver  oil  we  are  conveying  into  the  system  iodine,  bromine,  phos- 
phorus, and  other  matters  which  are  known  to  exercise  a  powerful 
influence  on  the  animal  economy,  I  am  inclined  to  believe  that  the 
peculiar  eflicacy  of  cod-liver  oil  depends  partly  on  the  supply  of 
oil  which  it  affords,  but  partly  also  on  its  containing  elements 
which  are  wanting  in  most  cases  of  consumption,  and  which  in 
such  cases  it  satisfactorily  supplies ;  and  that  when  it  fails  to 
operate  remedially,  it  does  so  in  some  instances,  because  it  is  not 
tolerated  by  the  stomach,  and  in  others,  because  it  does  not  con- 
tain, and  therefore  docs  not  supply  the  elements  which  in  those 
particular  instances  are  required  to  promote  healthy  assimilation. 
Be  this  as  it  may,  its  extraordinary  virtues  cannot  be  doubted,  and 
it  ought  to  be  administered  in  all  cases  of  consumption  in  which  it 
does  not  derange  the  stomach.    It  rarely  purges  or  otherwise  dis- 
turbs the  bowels,  and  it  docs  not  induce  congestion  of  the  lungs, 
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or  fatty  enlai'gement  of  the  liver  or  kidneys ;  on  the  contrary,  it 
improves  nutrition  generally  throughout  the  hody.  Not  only  docs 
it  produce  increase  of  weight,  but  the  patients  whilst  taking  it 
gain  strength  and  colour.  As  a  mere  aliment  it  is  extremely 
useful,  and  as  a  remedial  agent  in  appropriate  cases  its  value  is 
inestimable. 

It  has  been  urged  by  Dr.  Walshe,*  that  the  oil  operates  less 
beneficially  in  proportion  as  age  advances,  an  assertion  which  is 
quite  opposed  to  my  own  experience.  Had  he  stated  that  it  less 
frequently  agrees  with  persons  advanced  in  years  than  with  young 
persons,  and  therefore  less  commonly  produces  satisfactory  results, 
I  should  have  coincided  entirely  in  his  views ;  but  some  of  the 
most  remarkable  instances  of  rapid  improvement  under  its  use, 
which  have  occurred  in  my  own  practice,  have  been  in  the  persons 
of  patients  far  beyond  the  middle  period  of  life.  Not  only  has 
flesh  been  gained  in  the  cases  referred  to,  but  the  general 
symptoms  and  physical  signs  have  improved  to  a  corresponding 
degree. 

Further,  it  has  been  stated,  that  "  intrathoracic  inflammation 
and  haemoptysis"  are  contra-indications  to  its  use.  Experience 
at  the  bedside,  no  less  than  theoretical  considerations,  lead  me  to 
demur  to  this  statement.  In  pulmonary  consumption,  the 
thoracic  inflammations  are  attributable  to  the  unhealthy  condition 
of  the  nutrient  fluid  and  the  local  irritation  of  the  tubercular 
deposit,  and  the  spitting  of  blood  is  due  to  congestion,  induced  by 
the  same  agencies.  If  then  the  oil  effects  what  its  advocates 
profess,  viz.,  an  alteration  or  improvement  in  the  condition  of  the 
blood,  and  a  consequent  improvement  in  the  process  of  nutritiou, 
it  is  difficult  to  see  why  its  use  should  be  abandoned  at  the  very 
moment  when  its  aid  is  most  urgently  required.  Moreover, 
experience  does  not  afford  any  warrant  for  suspending  its  adminis- 
tration under  the  circumstances  alluded  to.  My  constant  practice 
has  been  to  continue  its  exhibition  in  combination  with  the 
remedies  best  calculated  to  relieve  the  inflammation  or  the 
hemorrhage,  and  I  have  never  seen  the  slightest  inconvenience 
produced  thereby,  in  cases  in  which  it  otherwise  agreed. 

*  Loc.  cit.,  p.  532. 
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Sometimes,  however,  it  thoroughly  disagrees  with  the  stomach, 
and  even  if  it  does  not  produce  actual  vomiting,  it  gives  rise  to 
nausea  and  acid  eructations,  together  with  feverish  derangement 
of  the  system.     In  these  instances  it  must  either  be  omitted 
altogether,  or  administered  in  smaller  doses,  and  at  all  events  its 
use  must  be  discontinued  until  the  stomach  is  brought- into  better 
order,  and  has  acquired  the  power  to  digest  and  assimilate  it. 
The  question  of  treatment  in  cases  such  as  these  resolves  itself 
into  that  of  imparting  tone  to  the  digestive  organs,  and  regulating 
the  action  of  the  liver.    There  is  generally  undue  acidity  of  the 
stomach,  with  deficiency  or  irregularity  in  the  action  of  the  liver 
and  bowels;  and  the  method  to  be  adopted  in  overcoming  the 
difficulty  must  depend  upon  the  degree  of  biliary  derangement. 
If  the  stomach  appears  to  be  the  organ  principally  at  fault,  the 
administration  of  the  mineral  acids  in  combination  with  vegetable 
bitters  and  taraxacum  will  often  serve  to  give  it  increased  tone, 
and  thus  rectify  the  error;  whilst  if  the  acids  are  not  well  borne, 
the  same  result  may  be  produced  by  the  exhibition  of  an  occa- 
sional alterative  at  night,  and  of  the  light  vegetable  bitters,  with 
liq.  potassse,  or  the  carbonates  of  the  alkalies,  or  the  hypophos- 
phites  of  soda  or  lime,  or  the  nitrate,  or  bicarbonate  of  bismuth, 
during  the  day.    If,  on  the  other  hand,  the  stomach  is  not  the 
principal  offender,  but  the  bowels  are  disordered,  and  the  motions 
knotty,  clay  coloured,  or  of  a  dark  green,  or  almost  a  black  colour, 
no  good  will  be  effected  without  the  aid  of  an  emetic,  or  the  care- 
ful administration  for  some  days  of  slight  mercurials,  with  ipe- 
cacuanha, taraxacum,  ox-gall,  podophyllin,  and  other  remedies 
which  m  some  way  influence  the  secretion  of  bile  and  the  action  of 
the  bowels.    Not  unfrequently,  after  careful  attention  to  the 
digestive  organs,  and  equal  care  in  respect  to  hygienic  treatment, 
the  stomach  will  acquire  the  power  of  digesting  the  oil,  and  the 
animal  economy  will  then  be  improved  by  the  administration  of 
the  very  remedy  which  had  previously  upset  it.    In  all  such  cases 
however,  it  is  advisable  to  recommence  its  administration  in  small 
doses.    Under  ordinary  circumstances,  half  an  ounce  of  the  oil  may 
be  given  twice,  three  times,  or  even  four  times  daily,  and  the  dose 
may  be  cautiously  increased  to  one  or  two  ounces.    But,  whenever 
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an  intolerance  of  the  oil  lias  been  once  manifested,  it  is  prudent  on 
recommencing  its  administration  to  give  it  in  doses  not  exceeding 
a  teaspoonful  twice  a  day ;  and,  if  that  quantity  be  digested,  the 
dose  may  be  gradually  increased,  and  repeated  more  frequently. 
It  should  be  taken  shortly  before  or  after  a  meal,  in  order  that  it 
may  be  presented  to  the  stomach  at  a  time  when  digestion  is  in 
full  activity,  and  it  may  be  taken  floating  on  a  glass  of  wine,  or  on 
a  dose  of  tonic  medicine  containing  the  mineral  acids  or  the 
alkalies.  Not  unfrequently,  when  the  stomach  rebels  at  the  oil  in 
its  natural  condition,  it  receives  it  readily  when  made  into  an 
emulsion  with  liquor  potassae,  or  some  other  alkali,  and  it  is  always 
advisable  to  try  it  in  this  form  before  abandoning  its  use.  The 
kind  of  oil  employed,  whether  the  pale,  light  brown,  or  dark  brown 
oil,  is  of  little  importance  in  a  therapeutical  point  of  view ;  but 
the  paler  kinds  are  purer  and  more  palatable,  and  are  sometimes 
retained  when  the  coarser  brown  oil  is  rejected  by  the  stomach. 

Sometimes,  however,  do  what  we  may,  the  stomach  is  unable  to 
retain  the  oil,  or  to  digest  or  assimilate  any  fatty  food.  Under 
these  circumstances  an  attempt  should  be  made  to  introduce  the 
oil  into  the  system  through  some  other  channel,  and  this  may  be 
effected  either  by  means  of  the  skin  or  the  rectum.    The  practice 
of  inunction  is  not  an  innovation  of  modern  times,  nor  is  it  con- 
fined to  cases  of  disease.    Among  the  Romans  it  was  employed  as 
an  hygienic  luxury ;  and  it  is  in  constant  use  in  the  present  day 
amongst  the  natives  of  Western  Africa,  who  suffer  little  from  the 
ravages  of  phthisis.  Even  in  our  own  country,  accidental  inunction 
takes  place  to  a  limited  extent  among  certain  classes  of  the  commu- 
nity. The  young  persons  who  are  employed  in  wool  factories  where 
large  quantities  of  oil  are  employed,*  tallow  chandlers,  butchers,  and 
others,  are  necessarily  in  contact  with  fatty  matter  throughout  the 
day,  and  it  has  been  observed  not  only  that  they  are  unusually 
well  nourished,  but  that  they  are  less  liable  than  others  to  suffer 
from  consumption.  But  more  than  this ;  experience  has  established 
the  fact  that  the  endermic  method  of  introducing  the  oil  is  often 
very  serviceable  in  phthisis.    Cases  have  been  published  by  Dr. 
Simpson  of  Edinburgh,  and  by  other  observers,  which  are  quite 

*  See  '  Edin.  Monthly  Journal,'  April,  1853. 
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sufficient  to  prove  its  efficacy.  In  ray  own  practice  several 
instances  have  occurred  in  which  its  operation  lias  been  signally 
beneficial.  One  gentleman  whom  I  saw  in  consultation  with  the 
late  Dr.  R.  Bright,  and  subsequently  with  Dr.  C.  J.  Williams, 
gained  a  stone  and  a  half  in  weight  in  less  than  three  months  by 
the  persevering  use  of  it,  and  the  physical  signs  of  pulmonary 
disease  subsided  greatly  at  the  same  time.  In  most  instances, 
however,  its  virtues  are  not  displayed  so  strikingly  as  when  it  is 
administered  by  the  mouth ;  and  the  smell  of  the  oil  when  applied 
externally,  is  so  extremely  disagreeable,  that  many  patients  cannot 
be  persuaded  to  use  it.  Under  these  circumstances,  lard  or  the 
inodorous  vegetable  oils  may  be  substituted  for  it,  and  undoubtedly 
will  serve  to  check  waste,  and  support  the  strength;  but  the 
patient's  weight  will  seldom  increase  materially  under  their  use, 
and  I  am  doubtful  whether,  in  any  instance  which  has  come  under 
my  notice,  the  progress  of  the  local  disease  has  been  arrested. 

Another  method  of  introducing  the  oil  is  by  the  rectum,  in  the 
form  of  injection.  Some  physicians  have  reported  favourably  of 
its  action  when  exhibited  in  this  manner ;  but  in  the  few  cases  in 
which  I  have  seen  it  tried,  it  has  not  answered  my  expectations, 
and  the  strong  objection  which  is  commonly  entertained  to  the 
constant  use  of  enemata  must  render  its  administration  in  this  way 
an  expedient  to  be  resorted  to  only  in  exceptional  cases.  When 
the  stomach  will  not  tolerate  the  oil,  and  the  fatigue  incident  to 
its  inunction,  or  the  dislike  of  the  patient  to  its  employment  in 
that  manner  forms  a  bar  to  its  administration,  then  enemata  con- 
taining the  oil  may  be  tried ;  but  its  exhibition  in  any  other  way 
than  by  the  mouth  must  be  regarded  as  a  mere  expedient  to  serve 
the  purpose  of  supporting  the  patient  temporarily,  while  the 
stomach— the  proper  receptacle  for  food — is  being  prepared  for  its 
reception,  and  fitted  to  digest  it. 

One  word  of  caution  may  be  added  respecting  the  period  of  the 
disease  at  which  the  administration  of  the  oil  should  be  com- 
menced, and  the  length  of  time  for  which  its  exhibition  should  be 
continued.  It  has  been  already  stated  that  its  effects  are  displayed 
most  strikingly  when  it  is  administered  early  in  the  disease;  and 
it  need  only  be  added,  that  it  cannot  be  given  too  early.  Patho- 
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logical  research  has  long  since  proved  that  pulmonary  consump- 
tion, in  its  incipient  stage,  is  a  disease  which  admits  of  cure  in  a 
considerable  proportion  of  cases — of  cure  so  readily  effected  that  it 
often  takes  place  spontaneously,  and  so  permanent  that  there  is 
often  no  recurrence  of  the  disease,  even  during  a  life  protracted  to 
an  advanced  age.  My  own  experience  has  fully  corroborated  the 
facts  thus  gleaned  from  the  field  of  pathology ;  and  it  has  also  con- 
firmed another  fact,  drawn  from  the  field  of  clinical  observation, 
viz.,  that  such  cures  are  rarely  effected  if  the  pulmonary  disease 
has  made  much  progress.  Therefore  it  becomes  of  vital  import- 
ance to  recognise  the  earliest  inroads  of  the  disease,  in  order  that 
a  proper  regimen  may  be  enforced,  and  the  oil  and  other  appro- 
priate remedies  administered  whilst  as  yet  our  patient  retains  his 
strength,  and  the  system  its  reparative  power.  It  is  not  sufficient 
to  persist  in  the  administration  of  the  oil  only  until  some  sensible 
improvement  has  taken  place ;  the  very  fact  of  improvement  should 
rather  be  regarded  as  a  stimulus  to  further  perseverance.  The 
deposit  of  tubercle  is  so  clearly  connected  with  constitutional 
derangement,  and  any  material  alteration  in  the  constitution  is 
notoriously  effected  so  very  slowly,  requiring  not  weeks  or  months 
but  rather  years  for  its  completion,  that  if  we  would  consult  our 
patient's  safety,  we  must  urge  him  to  take  the  oil  for  many  months 
after  he  considers  his  health  re-established.  If  he  refuses  to  do  so, 
the  probability  will  be  that  the  improvement  will  be  only  tempo- 
rary, and  after  a  short  interval  of  comparative  tranquillity,  the 
machine  will  again  get  out  of  order,  mischief  will  recommence  in 
an  active  form,  and  our  power  may  not  avail  to  arrest  it ;  whereas, 
if  the  patient  can  be  persuaded  to  continue  taking  the  oil  for  a 
year  or  two,  omitting  it  only  three  or  four  times  in  the  twelve- 
month, for  three  weeks  or  a  month  at  a  time,  while  he  is  enjoying 
change  of  air,  and  is  otherwise  under  peculiarly  favourable  hygienic 
conditions,  my  experience  leads  me  to  believe  that,  in  a  consider- 
able proportion  of  cases,  the  tendency  to  the  disease  will  not  only 
be  arrested,  but  the  improvement  which  has  occurred  will  be  main- 
tained, even  after  the  oil  has  been  discontinued. 

The  late  Dr.  Theophilus  Thompson*  and  other  physicians  have 

*  See  '  Meu.-Chir.  Trans.,'  vol.  xvii,  p.  349. 
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advocated  the  use  of  ozonized  cod-liver  oil,  and  have  stated,  as  the 
result  of  their  experience,  that  the  force  and  frequency  of  the 
circulation  are  subdued  through  its  agency,  and  inflammatory 
action,  therefore  averted.  The  statement  at  present  rests,  I  think, 
on  insufficient  evidence,  and  my  own  experience  of  its  action  is  too 
limited  to  enable  me  to  pronounce  decisively  on  the  subject.  In 
the  few  cases  in  which  I  have  employed  the  ozonized  oil  it  has 
failed  to  exercise  the  controlling  influence  over  the  pulse  attri- 
buted to  it  by  Dr.  Thompson,  and  my  impression  is  that  the 
results  he  obtained  were  quite  exceptional.  But  if,  on  more  ex- 
tended observation,  it  should  prove  to  exert  the  power  claimed  for 
it  by  its  advocates,  it  would  be  a  valuable  adjunct  to  the  treatment 
of  cases  characterised  by  acceleration  of  the  pulse,  and  especially 
so  when  hsemoptysis  is  a  prominent  feature. 

It  has  been  suggested  by  Dr.  Dobell  that  the  constitutional  dis- 
turbance so  remarkable  in  consumption  is  due  to  the  imperfect 
assimiliation  of  fatty  matters  consequent  on  defective  action  of 
the  pancreas,  and  he  has  proposed  to  remedy  this  deficiency  by  the 
administration  of  pancreatine,  either  alone  or  in  combination  with 
fatty  matters,  in  the  form  of  emulsion.  He  affirms  that  many 
persons  who  cannot  digest  fat,  and  are  unable  to  assimiliate,  and 
therefore  to  profit  hy  cod-liver  oil,  can  take  fat  or  oil  when  formed 
into  an  emulsion  by  means  of  pancreatine,  and  that  under  its  use 
the  strength  and  weight  of  the  patient  improve,  and,  in  many 
instances,  the  progress  of  the  disease  is  checked.  Nay,  more,  he 
has  published  reports  in  the  journals,  wherein  he  endeavours  to 
show  by  statistical  reports  that  its  action  is  almost  uniformly 
beneficial.  I  wish  it  were  in  my  power  to  endorse  his  statement 
or  confirm  his  favourable  report.  Experience,  however,  leads  me 
to  demur  to  his  theory,  and  to  question  the  value  of  the  practice 
founded  on  it  in  most  cases  of  consumption.  The  pancreas  is  not 
the  only  organ  concerned  in  the  emulsification  of  fat,  and  no  proof 
has  been  adduced  that  the  pancreas  is  diseased  in  those  cases  in 
which  fat  is  not  easily  digested.  Further,  it  oftentimes  happens 
in  consumption  that  there  is  no  disinclination  to  take  fatty  matters, 
and  no  apparent  difficulty  in  digesting  them;  on  the  contrary,  fat 
is  often  eaten  greedily  and  digested  readily  by  this  class  of 
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invalids.  In  these  instances,  therefore,  it  can  scarcely  be  pre- 
tended that  a  deficiency  of  pancreatine  is  the  cause  of  the  com- 
plaint, and  the  administration  of  pancreatine,  whether  alone  or 
combined  with  fat  in  the  form  of  emulsion,  is  found  not  to  afford 
the  slightest  benefit.  I  have  watched  its  effect  under  these  circum- 
stances too  often  to  be  mistaken  in  my  conclusions.  Nevertheless 
there  are  cases  in  which  the  utility  of  pancreatine  does  not  admit 
of  doubt.  The  repugnance  to  fatty  and  oleaginous  matters  ex- 
hibited by  some  consumptive  patients  is  so  great  that  they  cannot 
be  induced  to  take  them,  and  even  if  they  do  swallow  them  they 
either  eject  them  by  vomiting  or  find  their  digestive  organs  com- 
pletely upset.  In  these  cases  the  pancreatic  emulsion  is  useful  in 
supplying  an  important  element  of  food  in  a  form  in  which  the 
digestive  organs  can  deal  with  it.  Several  patients  under  my  care, 
who  have  evinced  an  ntter  indisposition  to  take  fatty  matters, 
have  derived  much  benefit  from  the  pancreatic  emulsion.  But  it 
must  not  be  assumed  that  this  is  the  only  form  in  which  fatty 
matters  can  be  taken  under  the  conditions  just  referred  to.  Even 
when  the  stomach  rejects  fat  at  dinner,  and  is  unable  to  digest  oil 
in  its  natural  state,  it  will  often  receive  either  the  one  or  the 
other  when  made  into  an  emulsion  by  means  of  liquor  potassae  or 
some  other  alkali,  in  which  case  I  have  usually  found  that  the 
cod-liver  oil  proves  more  beneficial  than  the  pancreatic  emulsion. 
But  in  cases  characterised  by  such  an  intolerance  of  oil  and  fat 
that  the  addition  of  alkalies  does  not  suffice  to  ensure  their  favour- 
able reception  by  the  stomach,  pancreatic  emulsion  may  be  fairly 
tried  as  a  remedy  from  which  much  benefit  may  be  expected.  In 
some  such  cases  it  can  be  taken  and  digested  readily,  and  under 
these  circumstances  it  is  of  considerable  value. 

The  remedies  which  will  best  assist  in  imparting  tone  to  the 
digestive  organs  and  improving  the  general  health,  must  necessarily 
vary  with  the  condition  of  the  patient.  Alkalies  and  their  salts, 
especially  the  hypophosphitcs  of  soda  and  lime,  phosphoric  acid,  or 
any  of  the  mineral  acids  in  combination  with  taraxacum  and  light 
bitter  infusions,  dulcamara  in  full  doses,  the  iodide,  the  phosphate, 
the  sesquichloride  of  iron  and  other  chalybeates,  cinchona,  quinine, 
strychine,  and  sarsaparilla  are  amongst  the  internal  remedies  which 
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I  have  fomid  most  useful;  whilst  in  some  instances  warm  baths, 
hot  air  baths,  such  as  the  Turkish  bath,  and  cold  shower  baths, 
judiciously  employed,  are  also  extremely  serviceable.  The  same 
may  be  said  of  the  mineral  waters  and  mineral  baths,  especially 
those  of  Ems,  Vichy,  Cauteret,  Eaux  Bonnes,  and  Spa  abroad,  and 
of  Bath,  Tunbridge  Wells,  and  Harrogate  in  this  country;  but, 
like  other  agents,  they  prove  remedial  only  when  employed  in 
appropriate  cases,  and  in  others  are  useless  or  even  mischievous. 
The  Cimicifuga  racimosa  and  the  wild  cherry  bark  are  remedies 
which  have  obtained  a  high  reputation  in  America,  and  an  endless 
variety  of  other  substances,  which  experience  has  proved  to  possess 
no  special  virtues,  have  been  brought  from  time  to  time  before  the 
profession.  Amongst  these,  the  hypophosphites  of  lime  and  soda, 
naphtha,  iodine  and  its  compounds,  hydrocyanic  acid,  digitalis,  and 
other  agents  have  been  vaunted  as  specifics ;  but  experience  has 
amply  proved  that'  they  are  serviceable  only  when  administered 
according  to  the  requirements  of  the  patient.  In  no  case  do  they 
deserve  the  title  which  their  advocates  have  arrogated  for  them, 
even  when  they  operate  beneficially.  Like  all  other  remedies,  they 
are  useless  in  some  instances,  and  worse  than  useless  in  others. 
And  the  reason  is  not  difficult  to  fathom.  Not  only  does  the 
condition  of  the  stomach  and  other  organs  differ  in  different  cases, 
and  in  the  same  case  at  different  periods  of  the  disease,  but  the 
general  symptoms  present  every  possible  variety,  according  to  the 
precise  nature  of  the  actions  going  on  in  the  system. 

Everybody  must  have  observed  how  strangely  variable  the  course 
of  consumption  ordinarily  proves,  and  how  frequent  are  the  acces- 
sions of  febrile  disturbance  and  of  increased  cough  and  pain  in  the 
chest  —  symptoms  which  are  commonly,  though  erroneously 
attributed  to  "  catching  cold/'  and  are,  in  fact,  referable  to  the 
irritation  produced  by  fresh  deposits  of  tubercle,  or  to  the  superven- 
tion of  bronchitis,  pneumonia,  or  pleurisy,  excited  by  the  unhealthy 
and  irritating  quality  of  the  blood.  It  needs  not  much  experience 
to  understand  that  medicines  which  prove  useful  when  the  disease 
is  pursuing  its  ordinary  slow,  uncomplicated  course,  must  be  of 
little  avail,  or  positively  injurious,  when  the  whole  conditions  of 
the  case  are  altered  by  the  occurrence  of  one  of  these  active  compli- 
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cations.  In  short,  to  revert  to  my  former  statement,  medicines,  to 
be  of  the  slightest  use  in  this  or  any  other  disorder,  must  be 
administered  according  to  the  exigencies  of  the  case,  and  in  strict 
relation  to  existing  symptoms. 

Oftentimes  the  secretions  prove  valuable  guides  to  treatment, 
and  their  condition  can  never  be  safely  disregarded.  If  the  mo- 
tions are  pale  coloured  or  else  dark  and  offensive,  a  few  alterative 
doses  of  mercury  will  be  needed  before  tonics  or  other  remedies 
will  be  of  any  avail,  and  so  if  the  urine  is  persistently  loaded  with 
lithates,  alkalies  and  the  neutral  salts  will  be  required  to  fit  the 
stomach  for  the  reception  of  cod-liver  oil,  iron,  and  other  sup- 
porting agents*  In  this  disease  as  in  all  others,  the  value  of  a 
remedy  depends  less  upon  its  intrinsic  properties  than  upon  its 
adaptation  to  the  requirements  of  the  patient  at  the  moment  of  its 
administration. 

There  are  other  expedients  for  giving  relief  which  must  not  be 
passed  by  without  special  notice.  I  refer  to  bloodletting,  baths, 
the  external  application  of  absorbents  and  rubefacients,  and  the  use 
of  persistent  derivatives,  such  as  issues,  setons,  blisters,  and  the 
production  of  pustular  eruptions  and  discharges  by  means  of  tartar 
emetic,  croton  oil,  or  biniodide  of  mercury  ointments. 

Small  and  repeated  venesections,  and  the  frequent  application  of 
a  few  leeches,  have  been  recommended  by  authors  as  calculated 

*  This  was  strikingly  exemplified  in  the  case  of  Wm.  Wilby,  set.  27,  who  was  ad- 
mitted under  my  care  into  the  King's  Ward  of  St.  George's  Hospital,  on  October  5th, 
1864.  This  man  had  large  vomicae  in  both  lungs,  suffered  frequently  from  spitting  of 
blood,  sweated  profusely,  and  was  reduced  to  such  a  state  of  emaciation  that  nobody 
imagined  he  could  live  many  weeks.  His  condition  seemed  to  render  the  administration 
of  tonics,  stimulants,  and  cod-liver  oil  a  matter  of  necessity,  and  they  were  given 
accordingly  in  every  variety  of  form  and  combination.  Day  by  day,  however,  he 
was  becoming  thinner  and  weaker,  when  my  attention  having  been  specially  directed 
to  the  pale  colour  of  his  motions,  and  the  dark  colour  and  loaded  condition  of  his 
urine,  I  determined  to  omit  all  tonics,  and  to  administer  alterative  doses  of  mercury 
and  effervescing  saline  medicines  with  excess  of  alkali.  From  that  time  he  began  to 
improve,  and  in  the  course  of  a  few  weeks  was  able  to  resume  the  use  of  cod-liver  oil. 
He  left  the  hospital  on  the  15th  of  February,  1865,  plump  and  in  good  condition,  having 
lost  his  cough  for  more  than  six  weeks,  and  with  no  more  physical  indications  of  the 
attacks  he  had  undergone  than  was  afforded  by  slight  deficiency  of  respiration  at 
either  apex.  The  vomica?  had  cicatrized,  and  it  was  obvious  that  very  little  tubercle 
remained  in  his  lung.  I  saw  him  five  months  after  he  left  the  hospital,  and  lie  was 
then  in  good  health. 
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to  relieve  the  congestion  of  the  lungs  which  so  constantly  ac- 
companies phthisis,  and  so  indirectly  to  cure  the  disease.  Nothing, 
however,  can  he  more  opposed  to  sound  pathology,  and  to  the 
results  of  modern  experience.  A  moderate  abstraction  of  blood 
may  possibly  be  requisite,  if  perchance  active  pleurisy  or  pneu- 
monia should  supervene ;  but  even  in  that  case  the  symptoms  may 
usually  be  subdued  by  appropriate  treatment,  without  loss  of  blood; 
and  the  idea  of  relieving  congestion  by  repeated  bloodletting, 
whether  local  or  general,  is  simply  absurd  and  mischievous.  The 
congestion  is  due  to  the  unhealthy  and  irritating  condition  of  the 
circulating  fluid,  and  though  the  abstraction  of  blood  may 
momentarily  empty  the  vessels  and  relieve  the  pain,  the  im- 
povezishment  of  the  vital  fluid  resulting  therefrom  must  necessarily 
tend  to  an  increase  of  the  congestive  tendency.  Efficient  consti- 
tutional treatment,  aided  by  dry  cupping  and  counter-irritation — 
not  bloodletting  —  is  the  appropriate  remedy  for  this  form  of 
congestion. 

Some  authorities  maintain  that  considerable  benefit  may  be 
derived  from  the  repeated  application  of  rubefacients  and  ab- 
sorbents to  the  chest-walls.  My  own  observation  induces  me  to 
concur  in  this  opinion ;  but  I  question,  nevertheless,  whether  the 
mode  in  which  these  agents  are  usually  employed  is  well  calculated 
to  effect  our  object.  No  one  can  doubt  that  the  application  of 
mustard  poultices  and  turpentine  stupes  are  oftentimes  productive 
of  great  and  immediate  relief;  but  in  these  instances  the  curative 
influence  of  the  remedies  is  aided  by  the  effect  of  warmth,  and 
their  irritant  effect  is  not  carried  to  the  extent  of  damaging  the 
cuticle.  It  is  otherwise  in  regard  to  many  rubefacients  and  ab- 
sorbents which  are  commonly  employed.  The  acetum  or  the 
linimentum  cantharidis  painted  on  the  chest  after  the  manner 
usually  recommended,  produce  little  immediate  effect  as  rube- 
facients, but  speedily  destroy  the  cuticle,  and  cause  continued 
annoyance  to  the  patient.  I  have  repeatedly  watched  the  application 
of  these  remedies,  and  have  failed  to  satisfy  myself  of  their  curative 
action.  So  also  in  regard  to  the  tincture  and  the  liniment  of  iodine 
— the  favourite  and  most  commonly  employed  absorbents.  Applied 
to  the  chest-walls  in  its  concentrated  form,  iodine  may  prove 
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useful  as  a  mild  counter-irritant,  but  it  certainly  must  fail  in  its 
action  as  an  absorbent,  for  it  dries  in  the  course  of  a  few  minutes, 
and  after  one  or  two  applications  induces  death  and  separation  of 
the  cuticle — a  result  which  manifestly  precludes  the  possibility  of 
our  obtaining  the  absorbent  action  of  the  remedy.  If  any  good  is 
to  be  effected  by  means  of  the  absorbent  properties  of  iodine,  it 
should  be  so  applied  as  to  produce  a  moderate  determination  to  the 
surface,  but  not  so  as  to  interfere  with  the  function  of  the  skin, 
and  prevent  its  absorbent  action  continuing  during  a  lengthened 
period.  Therefore  when  I  have  recourse  to  the  assistance  of 
iodine,  I  make  use  of  it  as  a  weak,  watery  solution  in  combination 
with  glycerine,  after  the  manner  in  which  I  have  always  employed 
it  for  reducing  chronic  enlargement  of  the  joints.  A  lotion  is 
employed  composed  of  six  drachms  or  an  ounce  of  tincture  of 
iodine,  an  ounce  and  a  half  of  glycerine,  and  three  ounces  and  a 
half  of  water ;  and  if  a  piece  of  flannel  wetted  with  this  be  con- 
stantly applied  to  the  surface  of  the  chest,  and  covered  with  oiled 
silk,  it  will  usually  keep  up  a  redness  of  the  surface,  without  unduly 
irritating  the  skin  or  interfering  with  its  absorbent  power.  And, 
without  attempting  to  define  the  amount  of  good  or  the  precise 
character  of  the  changes  which  may  be  thus  effected,  I  may  fairly 
state  that  more  relief,  if  not  more  permanent  benefit,  results  from 
the  employment  of  iodine  in  this  manner  than  from  the  application 
of  any  other  external  remedy.  If,  as  sometimes  happens,  the  smell 
of  the  iodine  proves  offensive  to  the  patient,  or  if  an  objection  be 
raised  to  the  constant  application  of  a  lotion  to  the  chest,  or  to  the 
stain  which  iodine  leaves  on  the  skin,  a  liniment,  of  which  the 
formula  is  subjoined,  may  be  diligently  rubbed  in  night  and  morn- 
ing. This  lotion  is  nearly  colourless,  and  operates  powerfully  in 
inducing  the  characteristic  effects  of  iodine,  of  which  it  contains 
a  large  proportion.* 

The  question  respecting  the  use  of  derivatives  is  not  easily  dis- 
posed of.    From  the  earliest  periods  of  medical  history  they  have 

*  Todi.,  gr.  xxx ; 

Liq.  Ammonia)  Port.,  5j ; 
Linimenti  Saponis,  §j ; 

Liniraenti  Caniphoraj  Comp.,  3y.    M.  ft.  linimcntum. 
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been  used  and  lauded  as  extremely  beneficial ;  and  the  curious 
facts  deduced  from  the  result  of  clinical  observation  respecting  the 
effects  of  apparently  insignificant  discharges  from  ulcerated  sur- 
faces, point  to  the  necessity  of  caution  in  arriving  at  an  opinion 
adverse  to  their  employment.  My  own  opinion  is  favourable  to 
their  use  in  aid  of  constitutional  treatment  in  the  early  stage  of  the 
disease,  provided  they  are  so  regulated  as  not  to  exhaust  the 
patient's  strength  by  the  profuseness  of  the  discharge  induced,  and 
not  to  depress  him,  morally  and  physically,  by  causing  constant 
pain  and  annoyance,  and  preventing  sleep.  Their  applicability, 
therefore,  must  depend  on  the  mental  and  constitutional  peculi- 
arities of  the  patient.  The  means  most  commonly  adopted  in 
former  days  for  the  purpose  of  inducing  discharge  were  the  use  of 
issues,  either  between  the  scapulae  or  in  the  arm,  or  over  the 
margin  of  the  false  ribs ;  but  a  less  formidable  and  more  efficient 
method  is  the  application  to  the  chest  of  one  of  the  many  oint- 
ments or  liniments  which  induce  pustular  eruptions.  None,  in 
my  experience,  answers  better  than  an  ointment  for  which  a 
formula  is  given  below.*  In  the  later  stages  of  the  disease 
derivatives  of  this  kind  almost  invariably  depress  the  patient,  and 
therefore  should  not  be  employed. 

The  use  of  baths,  whether  warm,  tepid,  or  cold,  vapour  or  hot 
air,  is  too  much  neglected  in  the  treatment  of  consumption.  This 
has  arisen,  I  believe,  partly  from  the  difficulty  which,  until  the  last 
few  years,  has  been  experienced  in  obtaining  baths  in  this  country, 
and  partly  from  the  mischief  which  has  frequently  resulted  from 
their  improper  or  injudicious  employment.  It  is  not  to  be  doubted 
that  agents  like  baths  must  exert  a  powerful  influence  on  the 
animal  economy.  Theory  suggests  the  fact,  and  experience  con- 
firms it.  Bnt  their  agency  will  be  for  good  or  for  evil,  according 
as  they  are  judiciously  or  injudiciously  made  use  of.  The  cold 
shower  bath  will  stimulate  and  brace  one  patient,  but  will  chill  and 
depress  another;  the  warm  bath  will  soothe  and  tranquillise  one 
person,  but  enervate  and  render  another  miserable ;  the  vapour 
or  the  hot-air  bath  will  refresh  the  man  whose  skin  is  dry  and 

*  Hydrargyri  Perch loridi,  gr.  viii ;  Iodi.,  5ss;  Spiritus  Iiectificati,  5iss ;  Adipis, 

3j,  ft.  ung. 
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inactive,  and  whose  nervous  system  is  oppressed  or  rendered 
irritable  by  the  presence  in  the  blood  of  materials  which  ought  to 
have  been  thrown  off  by  perspiration,  whilst  it  would  exhaust  and 
reduce  to  an  unwarrantable  degree  the  patient  whose  skin  is 
already  relaxed  and  acting  immoderately.  Thus,  it  may  be  affirmed 
of  baths  as  of  other  agents,  that  they  become  remedies  only  when 
they  are  adapted  to  the  requirements  of  the  case.  But  it  may  be 
added,  that  when  so  employed  they  are  valuable  adjuncts  to  other 
treatment,  and  ought  never  to  be  neglected.  I  have  seen  more 
striking  benefit  result  from  the  cold  shower  bath  and  the  dripping 
sheet,  followed  by  active  friction,  or  from  the  hot-air  bath,  followed 
by  a  cold  douche  or  a  cold  shower  bath,  than  from  any  other 
remedy,  except  cod-liver  oil.  The  patient,  if  cold  and  chilly,  Lb 
warmed  by  the  hot-air  bath  to  a  degree  which  cannot  be  produced 
by  any  other  agency,  while  the  cold  water  braces  the  nervous 
system,  and  renders  the  skin  less  susceptible  of  draughts  and  of 
sudden  variations  of  temperature.  Sponging  the  body  with  cold 
or  tepid  vinegar  and  water  is  sometimes  very  serviceable. 

There  are  certain  symptoms  in  connection  with  phthisis  which 
require  consideration  apart  from  the  general  treatment  of  the  dis- 
ease. Sometimes,  for  instance,  dyspepsia  is  such  a  prominent 
feature,  and  so  urgent  in  its  character,  as  to  demand  special  and 
almost  exclusive  treatment.  Constant  pain  and  weight  at  the 
stomach,  increased  after  food,  and  oftentimes  accompanied  by  a 
distressing  sense  of  nausea,  induce  the  patient  to  reject  food  almost 
entirely.  These  symptoms  must  be  met  by  treatment  specially 
addressed  to  their  relief ;  and  although  it  is  not  my  purpose  at 
present  to  discuss  at  any  length  the  treatment  of  dyspepsia,  it  may 
be  stated  that,  among  the  remedies  which  I  have  found  most 
serviceable  in  this  particular  form  of  the  complaint  are  bismuth, 
liquor  potassse,  the  alkaline  carbonates,  hydrocyanic  acid,  the 
mineral  acids,  gallic  acid,  strychnia,  and  opium,  preceded,  if  neces- 
sary, by  an  alterative  dose  of  calomel  or  blue  pill,  and  aided  by 
counter-irritation  at  the  pit  of  the  stomach. 

Cough  is  another  symptom  which  requires  special  treatment — 
not  when  it  is  loose  or  slight  in  amount,  but  whenever  it  is  hard, 
frequent,  and  harassing,  and  produces  exhaustion  during  the  day 
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and  sleeplessness  at  night.  Amongst  the  remedies  most  service- 
able in  allaying  the  irritation  are  opinm  and  its  salts,  bella- 
donna, conium,  lactucarium,  digitalis,  and  hydrocyanic  acid, 
and  their  action  may  be  aided  by  ipecacuanha,  or  squills,  or  by 
tolu,  marsh-mallow,  liquorice,  Iceland  moss,  linseed  tea,  and  other 
demulcent  materials,  whether  in  the  form  of  a  beverage,  cough- 
drop,  or  lozenge. 

If  the  cough  be  hard  and  accompanied  by  symptoms  of  febrile 
excitement,  with  pain  and  constriction  in  the  chest,  and  a  stetho- 
scopic  examination  reveals  commencing  bronchitis  or  pneumonia, 
salines  with  tartar  emetic  will  be  the  appropriate  remedies,  and 
their  action  will  be  assisted  by  occasional  dry  cupping  between 
the  shoulders,  by  stimulating  embrocations  to  the  chest,  or  by 
mustard  poultices, .  turpentine  fomentations,  or  blisters,  according 
to  the  urgency  of  the  case.  If  the  febrile  exacerbation  be  refer- 
able to  pleurisy,  a  few  leeches  to  the  seat  of  pain  may  possibly 
be  needed,  and  the  administration  of  opium,  or  of  calomel  and 
opium  may  even  be  required,  whilst  blisters  or  fomentations  are 
employed  externally.  But  it  must  never  be  forgotten  that  all  in- 
flammatory complications  of  phthisis  are  referable  to  the  irritation 
of  tubercle  in  the  lung,  or  to  the  morbid  condition  of  the  blood  in 
which  the  deposit  of  tubercle  originates,  and  that  although  the 
remedies  just  named  may  be  needed  for  a  time  to  mitigate  or  sub- 
due existing  inflammation,  yet  that  they  must  be  replaced  as  soon 
as  possible  by  cod-liver  oil,  and  other  supporting  or  restorative 
agents,  which  alone  can  prove  effective  in  combating  the  disease. 

If  the  pulse  be  very  quick,  and  the  cough,  though  extremely 
irritable,  is  not  accompanied  by  pain  or  constriction  across  the 
chest,  or  by  physical  signs  of  acute  pneumonia  or  pleurisy,  I  know 
of  no  remedies  of  equal  value  with  aconite,  digitalis,  the  prunus 
virginiana,  and  the  veratrum  viride,  and  they  may  be  given  to  the 
exclusion  of  tartar  emetic,  or  in  combination  with  it.  In  some 
instances,  especially  in  the  early  periods  of  the  disease,  the  effect  of 
these  remedies  in  affording  relief,  after  ordinary  sedatives  and 
expectorants  have  failed,  is  very  remarkable. 

"When  there  is  entire  absence  of  febrile  excitement  and  the 
fough  is  unaccompanied  by  pain  or  constriction  across  the  chest, 
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and  the  distress  which  attends  it  is  referahle  to  difficulty  in  expec- 
torating, the  decoction  of  senega,  aided  by  carbonate  of  ammonia, 
the  balsam  of  Peru,  the  compound  tincture  of  benzoin,  tolu,  squills, 
sulphuric  or  nitric  aether,  and  other  stimulating  expectorants, 
appears  to  modify  the  character  of  the  secretion,  and  thus,  by 
facilitating  its  rejection  from  the  bronchi,  to  relieve  the  strain  of 
coughing.  In  some  of  these  cases  the  action  of  emetics  is  ex- 
tremely serviceable,  not  only  by  leading  to  the  immediate  ejection 
of  the  mucus  and  muco-purulent  matter  which  is  loading  the  air 
tubes  and  oppressing  the  patient  but  by  modifying  the  character 
of  the  bronchial  secretion,  inducing  a  free  action  of  the  skin, 
unloading  the  whole  of  the  internal  organs,  and  thus  promoting 
increased  activity  of  digestion.  Indeed  where  there  is  much 
nausea  or  repugnance  to  food  with  evident  disturbance  of  the 
liver,  I  know  of  nothing  mora  certainly  productive  of  relief  than 
the  deobstruant  action  of  an  emetic. 

If  the  cough  is  of  a  spasmodic  character  and  the  breathing  is  ac- 
companied by  much  wheezing,  without  any  evidence  of  local 
inflammation,  a  cough-drop  containing  stramonium,  lobelia, 
hydrocyanic  acid,  and  sether,  answers  better  than  a  mere  narcotic 
and  demulcent  mixture,  and  in  some  such  cases  the  inhalation  of  a 
few  drops  of  sether  or  chloroform  from  off  a  handkerchief,  or  the 
inhalation  of  atomized  fluids  holding  hydrocyanic  acid  and  mor- 
phia, or  other  sedatives  in  solution,  will  subdue  symptoms  which 
have  resisted  the  same  remedies  taken  in  a  liquid  form.  Some- 
times, when  the  mucous  membrane  of  the  air  passages  is  very 
sensitive,  and  is  easily  irritated  in  a  dry  atmosphere,  the  mere 
fact  of  moistening  the  air  with  steam  will  prove  useful  in  alle- 
viating the  cough,  whilst  in  others  the  inhalation  of  dilute 
medicated  vapours  will  be  found  more  serviceable.  For  this 
purpose  aqueous  vapour,  charged  with  the  essential  properties  of 
conium,  hyoscyamus,  stramonium,  or  other  substances,  may  be 
diffused  through  the  atmosphere  of  the  apartment,  and  breathed 
through  one  of  the  many  forms  of  inhalers,  whilst  in  other  cases, 
in  which  there  is  little  tendency  to  inflammation,  more  stimulat- 
ing substances,  such  as  iodine,  camphor,  benzoin,  pyroxylic  spirit 
(naphtha),  creasotc,  carbolic  acid,  and  common  tar,  may  be  bene- 
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ficially  inhaled  in  the  same  raauner.  Not  unfrequently,  however, 
the  inhalation  of  air  highly  charged  with  moisture — whether 
medicated  or  not  is  of  little  importance — is  oppressive  and  dis- 
agreeable to  the  patient,  and  under  such  circumstances  relief  may 
sometimes  be  obtained  by  fumigating  the  apartments  in  which  he 
resides  by  gently  heating  benzoin,  myrrh,  and  various  balsams  and 
gum  resins,  or  creasote,  tar,  camphor,  iodine,  and  other  sub- 
stances, and  it  is  stated — though  I  cannot  vouch  for  the  fact — by 
the  inhalation  of  oxygen  and  compressed  air.* 

Sometimes  the  irritability  of  the  cough  is  due  to  relaxation  of 
the  throat  and  elongation  of  the  uvula,  and  in  these  cases  the 
practice  of  snipping  off  a  small  portion  of  the  uvula  and  of  daily 
swabbing  the  throat  with  a  strong  solution  of  nitrate  of  silver,  or 
some  other  stimulant  or  astringent  material,  will  be  found  of  the 
greatest  benefit.  A  concentrated  solution  of  tannin  in  glycerine 
has  proved  in  my  hands  extremely  serviceable,  and  so  has  pow- 
dered alum,  applied  by  means  of  a  large  camel-hair  brush,  which 
has  been  wetted  with  glycerine  and  then  covered  with  the  alum. 
In  certain  instances,  however,  in  which  the  pharynx  is  seen  to  be 
dry  and  devoid  of  secretion,  I  have  found  greater  relief  produced 
by  the  application  of  a  mixture  of  two  parts  of  the  tinctura  pyrethri 
and  one  part  of  glycerine  than  by  any  more  stimulating  or  astrin- 
gent solution.  The  effect  of  the  pyrethrum  in  inducing  increased 
secretion  from  the  mucous  surface  is  quite  remarkable. 

When  the  larynx  is  ulcerated,  the  application  of  a  solution  of 
nitrate  of  silver  is  often  serviceable,  but  experience  has  led  me  to 
doubt  the  possibility  of  introducing  either  a  sponge  or  a  brush, 
except  in  instances  in  which  the  pharynx,  the  epiglottis,  and  the 
larynx  are  more  than  usually  devoid  of  sensibility.  Even  with  the 
aid  of  the  laryngoscope  the  operation  in  most  cases  is  well  nigh 
impossible.  But  by  means  of  a  syringe  the  solution  may  be 
injected  into  the  larynx  without  difficulty,  and  I  have  known  it 
give  relief  when  thus  employed.  But  inasmuch  as  its  application 
to  the  pharynx  has  appeared  to  be  almost  equally  efficacious,  and 

*  See  '  Emploi  medical  de  l'Air  comprint,'  par  M.  Pravnz  ;  also  '  The  Compressed 
Air  Bath  i  a  Therapeutic  Agent  in  various  Affections  of  the  Respiratory  Organs  and 
other  Diseases,'  hj  R.  B.  Grindrod,  M.D. 
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is  certainly  less  distressing  than  its  introduction  into  the  larynx, 
I  prefer  using  the  brush  or  the  probang  instead  of  the  syringe.  If 
it  is  desired  to  introduce  the  solution  directly  into  the  larynx,  the 
better  plan  is  to  invoke  the  assistance  of  one  of  the  instruments 
now  commonly  employed  for  pulverizing  fluids,  as  the  application 
of  the  caustic  can  thus  be  regulated  without  the  slightest  difficulty, 
and  its  use  can  be  suspended  the  moment  any  undue  irritation  is 
produced.  In  some  instances  I  have  known  considerable  benefit 
produced  by  blowing  a  few  grains  of  calomel  down  the  pharynx 
whilst  the  patient  is  taking  a  deep  inspiration,*  and  in  others 
relief  may  be  obtained  by  local  blistering  or  by  counter-irritation 
induced  by  means  of  turpentine,  or  of  a  lotion  composed  of  biniodide 
of  mercury,f  applied  on  a  rag  and  covered  with  oiled  silk,  followed 
by  the  application  of  a  bread-and-water  or  linseed  poultice.  The 
inhalation  of  medicated  vapours  is  also  in  many  instances  attended 
with  relief,  and  so  is  the  inhalation  of  atomized  fluids  containing 
iodine,  and  other  remedial  agents  or  solution.  Gargles  are  almost 
useless.  In  certain  instances,  in  which  suffocation  is  imminent, 
tracheotomy  may  be  had  recourse  to  with  the  effect  of  prolonging 
life.  J 

Pain  in  the  chest  is  to  be  met  by  counter-irritation.  Some 
persons  recommend  that  blisters  should  be  applied,  and  kept  open 
by  dressing  the  blistered  surface  with  the  ung.  sabinse  or  some 
other  stimulating  application ;  but  I  much  prefer  the  practice  of 
letting  the  blistered  surface  heal,  and  then  repeating  the  blister  if 
necessary.  The  counter-irritant  effect  produced  is  greater  and 
occasions  less  distress  to  the  patient.  When  the  pain  is  not  so 
acute  as  to  require  a  blister  for  its  relief,  stimulating  embrocations, 

*  I  have  devised  an  instrument  for  introducing  calomel  or  any  other  powder  into 
the  larynx,  which  answers  its  purpose  admirably.  It  consists  of  a  curved  canula,  the 
extremity  of  which  is  finely  perforated  like  a  pepper-pot,  and  unscrews  to  admit  the 
introduction  of  the  powder.  This  is  passed  back  into  the  throat  and  held  above  the 
opening  into  the  larynx.  When  it  is  in  this  position  the  patient  is  directed  to  inspire, 
and  the  calomel  or  other  powder  is  then  ejected  by  a  current  of  air  set  in  motion  by 
means  of  an  india-rubber  ball  attached  to  the  other  extremity  of  the  canula.  The 
instrument  may  be  obtained  from  Whicker  and  Blaise,  in  St.  James's  Street. 

t  The  following  is  a  formula  I  often  employ  : — Hydrargyri  Perchloridi,  gr.  vj ;  Tr. 
Iodi.,  5j  ;  Glycerini,  $ss  ;  M.  ft.  lotio. 

X  See  case  in  point  referred  to  at  p.  455  of  this  treatise. 
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or  mustard  cataplasms,  or  turpentine  fomentations,  may  be  used, 
or  the  compound  tincture  of  iodine  or  the  acetum  cantharides  may 
be  applied  to  the  chest  daily  by  means  of  a  brush,  a  fresh  portion 
of  the  chest  being  painted  with  the  solution  each  day.  In  most 
instances,  however,  it  answers  better  to  keep  constantly  applied  to 
the  chest  a  piece  of  lint  saturated  with  a  weak  solution  of  iodine 
combined  with  glycerine,  and  covered  with  oiled  silk.  This  gives 
little  inconvenience  to  the  invalid,  and  oftentimes  suffices  to  relieve 
the  dull,  aching  pain  in  the  infra-clavicular  regions  with  which 
consumptive  patients  are  apt  to  be  tormented. 

Perspiration,  which,  when  profuse,  proves  extremely  weakening 
and  distressing  to  the  patient,  must  be  combated,  like  all  the  other 
symptoms,  by  judicious  constitutional  treatment.    But  there  are 
certain  remedies  and  plans  of  treatment  which  appear  to  exercise  a 
special  control  over  this  disagreeable  symptom,  and  therefore 
should  be  tried  when  the  sweating  is  profuse.    Amongst  internal 
remedies  may  be  mentioned  gallic  acid  in  full  doses,  which  often 
answers  well  when  given  at  bed-time,  the  mineral  acids,  bark,  the 
muriated  tincture  of  iron  and  opium ;  whilst,  as  external  applica- 
tions, the  cold  shower  bath  or  the  dripping  sheet  and  sponging  the 
body  with  vinegar  and  water  often  prove  serviceable.    The  symp- 
tom itself  is  referable  to  debility,  and,  as  it  gives  rise  to  considerable 
exhaustion,  active  measures  should  be  taken  to  uphold  the  patient 
and  prevent  its  continuance.    In  no  instance  ought  the  adminis- 
tration of  food,  together  with  some  alcoholic  stimulant  on  going  to 
bed,  to  be  neglected. 

Nausea  and  vomiting,  if  attended  with  acidity  of  the  stomach 
and  not  dependent  on  derangement  of  the  liver,  may  usually  be 
subdued  by  lime  water,  or  by  the  use  of  effervescing  draughts 
with  hydrocyanic  acid,  a  drachm  of  Schacht's  solution  of 
bismuth  and  a  slight  excess  of  soda.  But,  occasionally,  when  the 
tongue  is  clean  and  the  stomach  irritable  without  any  apparent 
biliary  derangement,  I  have  found  greater  benefit  from  the  use  of 
strychnia,  nux  vomica,  or  gallic  acid,  and  sometimes  from  chloro- 
form, creasote,  or  opium.  Brandy  and  soda-water  is  often  service- 
able in  these  cases,  and  mustard  cataplasms  or  blisters  to  the 
epigastrium  are  almost  invariably  productive  of  comfort,  even  if 
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they  do  not  arrest  the  symptoms.  If  the  tongue  and  mouth  are 
covered  with  aphtha;,  nothing  will  give  such  speedy  relief  as  the 
repeated  administration  of  sulphite  of  soda,  which  may  also  be 
employed  in  saturated  solution  as  a  wash  for  the  mouth  and  throat. 

Diarrhoea  is  another  symptom  the  treatment  of  which  requires 
the  exercise  of  considerable  judgment.    If  the  tongue  be  furred 
and  the  alvine  secretions  pale  or  otherwise  unhealthy,  and  if,  more- 
over, there  be  not  any  evidence  of  inflammatory  mischief  in  the 
abdomen,  a  dose  of  calomel  and  opium,  followed  by  a  warm  rhubarb 
draught  or  half  an  ounce  of  castor  oil,  will  probably  relieve  the 
symptoms ;  whereas  if  the  tongue  be  nearly  clean  and  very  red, 
giving  evidence  of  long-standing  intestinal  irritation,  the  probability 
is  that  ulceration  of  the  bowels  is  going  on,  and  that  calomel  and 
rhubarb  would  only  aggravate  the  mischief.    In  such  a  case  chalk 
mixture  is  not  of  much  service,  and  sulphate  of  copper  and  opium, 
acetate  of  lead  and  opium,  gallic  acid,  ipecacuanha  in  full  doses, 
the  nitrate  of  bismuth,  kino,  rhatany,  tormentilla,  and  hsemo- 
toxylum,  are  the  more  appropriate  remedies,  and  they  may  be 
aided  by  starch  and  laudanum  enemata.    If  the  diarrhoea  is 
attended  by  pain  in  the  abdomen,  poppy  fomentations,  poultices 
sprinkled  with  laudanum,  or  sinapisms,  should  be  employed  in  aid 
of  the  internal  remedies. 

Fistula  in  ano  is  another  symptom  which  must  not  be  lightly 
dealt  with.    As  long  as  the  discharge  is  insignificant  in  amount 
and  the  patient's  mind  is  not  seriously  disturbed  by  its  con- 
tinuance, so  long  it  is  advisable  to  confine  our  efforts  to  the  treat- 
ment of  the  constitutional  malady,  and  not  to  disturb  the  fistula. 
Any  attempt  at  curing  it  by  operation  under  these  circumstances 
wild  probably  be  followed  by  an  immediate  increase  of  the  cough 
and  other  pectoral  symptoms,  and,  therefore,  would  be  highly 
injudicious.    But  I  do  not  hold  with  those  who  maintain  that  a 
fistula  in  ano  occurring  in  the  course  of  phthisis  ought  never  to  be 
interfered  with.    In  some  instances  the  discharge  is  profuse,  and 
constitutes  an  important  source  of  waste;  and  the  patient  is  so 
distressed  and  alarmed  at  its  continuance,  that  no  treatment  can 
be  of  avail  until  his  nervous  apprehensions  are  overcome.    He  can 
neither  eat  nor  sleep  for  thinking  of  it,  and  his  whole  system  is 
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depressed  in  consequence.  In  such  cases  I  have  known  the 
greatest  benefit  result  from  an  operation,  combined  with  the  for- 
mation of  an  issue  in  the  arm,  the  use  of  a  proper  diet,  and  the 
administration  of  cod-liver  oil,  quinine,  iron,  and  other  appropriate 
remedies.  Not  only  has  the  fistula  healed,  but  the  general  health 
has  improved,  the  patient  has  gained  flesh,  and  the  physical  signs 
of  pulmonary  disease  have  materially  decreased. 

Chronic  peritonitis,  which  sometimes  occurs  in  connection  with 
the  deposit  of  tubercle  in  the  peritoneum,  is  little  under  the  control 
of  medicine.    Calomel,  which  is  often  serviceable  in  ordinary 
peritonitis,  very  generally  proves  mischievous  in  this  form  of 
disease;  and  perhaps  opium,  iodide  of  potassium,  and  cod-liver  oil 
are  the  internal  remedies  which  are  not  only  most  likely  to  afford 
relief  to  the  local  irritation,  but  also  best  calculated  to  subdue  the 
constitutional  irritation.    Externally,  apphcations  of  a  remedial 
nature  can  be  made,  which,  if  they  are  unequal  to  arrest  the  ' 
disease,  are  yet  efficacious  in  mitigating  its  symptoms  and  affording 
comfort  to  the  patient.    Amongst  these  may  be  mentioned  bran  or 
mustard  poultices,  or  poppy  or  turpentine  fomentations,  or,  better 
soil,  a  lotion  containing  laudanum,  belladonna,  iodine,  and  glyce- 
rine, kept  constantly  applied  to  the  abdomen  on  a  piece  of  lint 
covered  with  flannel. 

Except  in  connection  with  the  deposit  of  tubercle  in  the  brain 
or  its  membranes,  delirium  is  of  rare  occurrence  in  phthisis,  and 
does  not  require  any  special  treatment;  but  when  meningitis 
occurs  it  must  be  treated  on  general  principles  by  calomel  and 
active  purgation,  aided  by  a  blister  to  the  nape  of  the  neck,  the 
application  of  cold  to  the  head  and,  if  necessary,  of  a  few  leeches 
to  the  temples— the  extent  to  which  the  treatment  is  carried  being 
modified  by  the  tubercular  character  of  the  disease  and  the  consti- 
tutional power  of  the  patient.    As  soon  as  the  first  fury  of  the 
attack  is  overpast,  iodide  of  potassium,  with  iodide  of  iron  and  cod- 
liver  oil,  are  the  appropriate  remedies. 

A  few  words  may  be  added  respecting  the  treatment  of  acute 
phthisis.  Theoretically,  there  is  no  reason  why  the  symptoms 
should  not  be  combated  on  general  principles,  and  practically,  I 
believe  the  adoption  of  those  principles  will  afford  the  patient  the 
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best  chance  of  obtaining  relief.    This  form  of  disease  is  charac- 
terised by  so  much  asthenia  that  the  abstraction  of  blood  cannot 
be  right,  however  great  the  pulmonary  congestion  may  appear  to 
be,  and  dry  cuppings  and  counter- irritation  are  the  expedients 
which  locally  offer  most  chances  of  benefit.    The  action  of  these 
external  remedies  should  be  assisted  by  the  internal  adminis- 
tration of  salines,  digitalis,  aconite,  the  veratrum  viride,  the 
prunus  virginiana,  and  sedatives.    If  the  depression  be  not  very 
great,  and  the  existence  of  fine  crepitation  gives  evidence  of  in- 
flammatory mischief  in  the  lungs,  some  antimonial  wine  may 
be  cautiously  added  j  and  if  the  attack  be  complicated  by  pleurisy, 
it  may  be  necessary  to  give  opium  and  small  doses  of  calomel. 
In  most  instances,  however,  the  use  of  fomentations  and  judi- 
cious counter-irritation  will  supersede  the  necessity  for  more 
active  treatment.    The  immersion  of  the  feet  and  legs  in  hot  water 
for  the  space  of  an  hour  is  useful  in  inducing  revulsive  action 
and  promoting  perspiration  if  the  skin  is  hot  and  dry.    When  the 
more  acute  symptoms  have  subsided,  and  tbe  state  of  the  tongue 
indicates  an  improved  condition  of  the  digestive  organs,  cod-liver 
oil  should  be  prescribed,  and  the  other  remedies  given  which  prove 
serviceable  in  chronic  forms  of  the  malady. 


CHAPTER  V. 

INTRA-THORACIC  TUMOURS. 

In  the  sections  devoted  to  percussion  and  auscultation  frequent 
reference  was  made  to  the  signs  produced  by  intra-thoracic  tumours, 
and  the  subject  was  partially  mooted  again  when  tuberculous  en- 
largement of  the  bronchial  glands  was  under  discussion.  It  may 
be  desirable,  however,  to  point  out  more  distinctly  what  can  and 
what  cannot  be  done  towards  their  diagnosis  and  treatment. 

It  should  be  premised  that  tumours  in  the  chest  are  either 
aneurismal  or  produced  by  morbid  growths  or  deposits,  usually  of 
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a  rnaliguant  or  scrofulous  character.  Malignant  tumours  are  some- 
times attached  to  the  parietes  of  the  chest,  but  more  commonly, 
like  aneurism,  they  are  developed  in  the  mediastina,  and  ordinarily 
take  their  origin  in  the  glandular  structures.  The  nature  of  the 
growth  has  little  influence  on  the  symptoms  produced,  for  the 
phenomena  are  not  peculiar  to  any  special  form  of  disease,  but  are 
referable  to  the  interference  with  the  respiration  and  circulation 
produced  by  the  pressure  of  the  tumour  on  the  surrounding  parts. 
Thus  the  physical  signs  and  general  symptoms  vary  not  only  with 
the  seat  and  origin  of  the  tumour,  but  with  the  size  which  it  has 
attained,  the  direction  in  which  it  enlarges  and  the  nature  of  the 
organs  on  which  consequently  it  exerts  pressure. 

The  physical  signs  are  of  two  kinds,  viz.,  those  which  indicate 
the  presence  of  consolidation  and  those  which  bespeak  pressure  on 
the  adjacent  structures.  When  the  tumour  is  attached  to  the 
parietes  or  occupies  the  anterior  portion  of  the  chest,  there  will  be 
intense  dulness  on  percussion  in  the  region  of  the  tumour  and 
strongly  marked  parietal  resistance;  weakness,  or  absence,  or 
some  modification  of  the  respiratory  sounds;  and,  according  as  the 
tumour  is  large  or  small,  and  of  an  inelastic  or  of  a  vibratile  nature, 
there  will  be  increase  or  absence  of  vocal  resonance  and  vocal 
fremitus,  and  increased  transmission  or  otherwise  of  the  sounds  of 
the  heart.  But  the  signs  of  pressure  will  be  even  more  important. 
The  intercostal  spaces  may  bulge  under  the  influence  of  the  pressure 
from  within,  and  even  the  bony  structures,  such  as  the  ribs,  the 
sternum,  and  the  clavicles,  may  gradually  wear  away,  until  perfora- 
tion takes  place,  and  the  tumour  presents  itself  externally.  Indeed, 
circumscribed  pulsation  is  often  felt,  and  with  it  a  thrill  trans- 
mitted from  the  heart  or  large  vessels.  The  heart  may  be  pushed 
out  of  its  place,  or  the  aorta  may  be  compressed,  occasioning 
systolic  murmur ;  or  the  innominate  and  subclavian  arteries  may 
be  pressed  upon,  with  the  effect  of  producing  innominate  and 
subclavian  systolic  murmurs,  and  weakness  of  the  corresponding 
carotid  and  radial  pulses;  or  the  superior  vena  cava  may  be  com- 
pressed or  surrounded  by  the  tumour,  in  which  cases  the  venous 
circulation  is  interfered  with,  so  that  distension  of  the  jugular, 
subclavian,  axillary,  and  other  veins  occurs,  tortuous  and  swollen 
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veins  show  themselves  superficially  ou  the  chest  and  abdomen, 
oedema  commences  in  the  face,  neck  and  arm,  and  upper  part  of  the 
body,  and  ultimately  the  patient  becomes  drowsy  from  congestion 
of  the  brain  and  stagnation  of  the  blood  in  the  venous  sinuses 
of  the  dura  mater ;  or  the  pulmonary  artery  may  be  subjected  to 
pressure,  which  may  induce  a  systolic  pulmonary  murmur, 
dyspnoea  consequent  on  a  deficiency  in  the  supply  of  blood  to  the 
lungs,  and  intense  congestion  in  the  whole  venous  system ;  or 
the  pulmonary  veins  may  be  more  especially  subjected  to  pressure, 
whereby  dyspnoea,  haemoptysis,  oedema  of  the  lungs,  and  hydro- 
thorax,  will  be  produced ;  or  the  inferior  cava  may  be  pressed 
upon,  and  congestion  of  all  the  abdominal  organs  produced,  to- 
gether with  distension  of  the  veins  of  the  lower  extremities,  and 
ultimately  of  ascites  and  oedema  of  the  legs  and  thighs ;  or  the 
bronchi  may  be  pressed  upon  and  irritated,  so  that  increased 
mucous  secretion  is  induced,  accompanied  by  rales,  rhonchi,  and 
prolonged  expiration ;  yet  further,  the  bronchi  may  even  be  per- 
forated by  the  pressure,  and  haemorrhage  may  take  place,  with  fre- 
quently recurring  haemoptysis,  and  a  violent,  spasmodic,  ringing 
cough ;  or  the  lung  itself  may  be  seriously  encroached  upon  and 
deprived  of  air  by  the  long  continuance  of  pressure,  until  respira- 
tion ceases  to  be  heard  over  the  part,  and  percussion  elicits  intense 
dulness  ;  or  the  tumour  may  give  rise  to  excessive  local  irritation, 
and  pleurisy,  bronchitis,  or  pneumonia,  may  be  set  up,  or  the 
vessels  supplying  the  lung  may  be  pressed  upon,  and  its  nutrition 
so  far  interfered  with  that  gangrene  of  the  part  may  be  the  result* 
When  the  tumour  occupies  the  central  and  posterior  portions  of  the 
chest,  the  dulness  on  percussion  is  seldom  so  marked  as  in  the 
former  instances,  and  may  not  be  perceptible  on  gentle  percussion, 
though  it  is  brought  out  by  a  forcible  stroke. 

The  auscultatory  signs  are  very  variable,  being  modified  by  the 
size  and  physical  nature  of  the  tumour,  and  by  its  precise  relation 
to  the  surrounding  organs  and  the  walls  of  the  chest.  Sometimes 

*  For  the  details  of  a  remarkable  instance  of  pulmonary  gangrene,  which  occurred 
under  my  care  in  St.  George's  Hospital,  as  the  result  of  pressure  by  an  aneurisnial 
tumour,  see  '  Hospital  Post-mortem  Register  and  Case-book,'  for  February  3rd,  1860, 
under  the  bead  of  Henry  Barnes ;  also  '  Trans.  Path.  Soc.,'  vol.  xi,  p.  62. 
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the  breathing  is  weak  or  almost  absent,  either  locally  or  over  an 
entire  side,  and  vocal  resonance  and  vocal  fremitus  are  also  absent; 
but  not  unfrequently,  when  the  trachea  or  the  larger  bronchi  are 
pressed  upon,  the  percussion  note  is  of  a  tubular  or  amphoric 
character,  the  breathing,  instead  of  being  weak  or  absent,  may  be 
intensely  loud  and  tubular,  the  expiratory  sound  prolonged,  the 
vocal  fremitus  and  vocal  resonance  increased,  and  the  cardiac 
sounds  transmitted  far  beyond  their  usual  limit.  If  the  phrenic 
and  the  vagi  nerves  or  the  pulmonary  plexus  are  pressed  upon  by 
the  tumour,  disturbance  occurs  in  the  respiration ;  whilst,  if  the 
recurrent  nerve  is  implicated,  aphonia  or  some  other  modification  of 
the  voice  is  induced.  If,  as  often  happens,  the  oesophagus  is  pressed 
upon,  dysphagia  is  the  inevitable  result,  and  if  it  is  perforated 
haematemesis  may  occur;  if  the  thoracic  duct  were  compressed, 
emaciation  would  precede  with  extreme  rapidity ;  if  the  trachea  is 
subjected  to  pressure,  stridulous  breathing  and  weakness  of  voice 
are  induced,  the  cough,  which  is  paroxysmal,  is  either  very  weak  or 
else  loud,  shrill,  and  clanging,  and  the  expectoration  is  often 
streaked  with  blood.  The  trachea,  the  bronchi,  the  pulmonary 
artery,  the  oesophagus,  and  other  structures,  are  liable  to  be 
perforated  by  the  tumour. 

The  general  symptoms  of  intra-thoracic  tumour  possess  little  of 
a  distinctive  character.  A  tumour  may  long  exist  in  the  chest 
without  giving  rise  to  any  notable  symptoms,  and  the  patient  may 
not  be  aware  of  its  presence  until  its  development  has  led  to  pres- 
sure on  the  surrounding  structures.  Then  occur  pain,  which 
is  variable  in  amount,  and  is  sometimes  altogether  absent,  but 
which,  when  constant,  as  it  often  is  in  the  spine  at  the  junction  of 
the  neck  and  back,  is  a  symptom  of  grave  significance ;  dyspnoea, 
frequently  influenced  by  posture;  wheezing  and  stridor,  more  or 
less  distinctly  marked,  and  peculiarly  so  with  the  expiration; 
cough  of  a  paroxysmal  character  and  peculiarly  weak,  or  else  loud, 
ringing,  and  of  a  metallic  quality ;  expectoration,  which  for  a  long 
time  is  simply  catarrhal,  or  else  consists  of  clear,  gelatiniform 
mucus,  which  may  subsequently  become  blood-tinged  or  more  or 
less  largely  mixed  with  blood;  palpitation;  frequent  attacks  of 
giddiness  and  fainting ;  excessive  restlessness  during  the  day  and 
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want  of  sleep  and  slight  wandering  at  night.  Oftentimes  the  patient 
is  able  to  obtain  repose  in  one  position  only — the  posture  which 
happens,  by  force  of  gravity,  to  relieve  the  suffering  organ  from 
the  pressure  of  the  tumour.  Thus,  he  sometimes  sits  erect  in  bed  ; 
or  remains  day  and  night  in  an  arm-chair,  afraid  to  go  to  bed ;  or, 
sitting  erect,  he  may  lean  towards  one  side  or  the  other;  or  he 
may  lie  down  in  bed  comfortably  on  one  side,  though  the  least 
attempt  to  move  on  to  the  other  will  induce  violent  spasmodic 
cough  and  a  sense  of  impending  suffocation ;  or,  again,  he  may 
lean  forward,  with  his  elbows  resting  on  his  knees  and  his  head 
supported  by  his  hands.  In  addition  to  these  symptoms,  there 
may  be  inequality  or  entire  absence  of  the  pulse  at  one  or  both 
wrists,  inequality  of  the  pupils  arising  from  pressure  on  the  sym- 
pathetic nerve,  ptosis  of  the  eyelid,  difficulty  in  swallowing, 
hEematemesis,  aphonia,  distension  of  the  superficial  veins,  and 
oedema  of  the  face,  trunk  or  limbs,  according  as  the  tumour 
presses  on  one  organ  or  another. 

There  are  four  circumstances  which  will  sometimes  enable  us  to 
arrive  approximately  at  a  decision  as  to  whether  a  tumour  in  the 
chest  is  aneurismal,  malignant  or  scrofulous.  The  first  is  the 
existence  of  aneurism  or  malignant,  or  scrofulous  disease  elsewhere 
in  the  body.  The  second  is  that  when  the  tumour  is  aneurismal  it 
is  seldom  accompanied  by  local  inflammation,  and  that  a  murmur 
may  be  sometimes  heard  in  a  distant  part  of  the  chest,  although 
none  exists  in  the  region  of  the  heart ;  or  a  loud  murmur  may 
exist  in  both  situations,  but  may  be  lost  or  almost  inaudible  at 
intei'mediate  points.  The  third  is  that  the  symptoms  induced  by 
the  pressure  of  an  aneurismal  tumour  are  apt  to  be  extremely 
variable.  A  diseased  mass,  whether  malignant,  scrofulous,  or 
fibrous,  having  broad  and  firm  adhesions  in  the  chest — arising, 
that  is,  from  a  broad,  extended  surface,  as  such  masses  do  almost 
invariably — would  not  be  influenced  by  change  of  posture  suffi- 
ciently to  effect  any  material  diminution  in  the  amount  of  pressure, 
whether  on  the  spine,  the  oesophagus,  the  bronchi,  or  other  parts ; 
whereas  an  aneurismal  tumour  arising,  as  it  often  does,  from  a 
nai-row  base,  and  attached  only  to  a  vessel  which  admits  of  con- 
siderable motion,  may  have  its  position  altered  considerably  by 
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gravity  alone,  so  that  the  suffering  organ  may  be  relieved  by 
change  of  posture,  and  the  symptoms  referable  to  pressure  may  be 
mitigated.  The  fourth  is  one  to  which  attention  was  first  directed 
by  Dr.  George  Budd,*  viz.,  that  when  the  tumour  is  cancerous  it 
is  more  apt  than  in  the  other  cases  to  be  accompanied  by  local 
symptoms  of  an  inflammatory  nature,  a  circumstance  which  is  due 
to  the  fact  that  malignant  growths  often  involve  the  root  of  the 
lungs,  and  implicate  or  destroy  the  greater  part  of  the  nerves 
which  supply  those  organs.  The  result  is  that  the  nutrition  of  the 
lungs  is  interfered  with  and  inflammation  is  set  up,  just  as  inflam- 
matory destruction  of  the  eyeball  ensues  after  division  of  the 
fifth  nerve  within  the  cranium. 

It  is  not  difficult  to  distinguish  intra-thoracic  tumours  from  the 
effect  of  phthisis,  pneumonia,  and  pleurisy,  though,  in  the  absence 
of  a  careful  physical  examination  of  the  chest,  mistakes  of  this 
kind  have  been  made.  Thus  intra-thoracic  tumours  may  produce 
modifications  of  the  percussion  sound,  the  respiratory  sounds,  and 
the  vocal  resonance,  analogous  to  those  which  accompany  phthisis ; 
and  may  also  give  rise  to  rales  and  rhonchi,  which  are  not  dis- 
tinguishable from  those  which  are  met  with  in  that  disease.  But 
the  probability  is  that  in  the  former  case  the  abnormal  phenomena 
would  be  confined  to  one  side  of  the  chest,  whereas  in  phthisis  they 
almost  always  exist  in  both;  that  the  course  which  the  disease  has 
run  would  not  tally  with  that  which  phthisis  ordinarily  pursues ; 
and  that  the  appearance  of  the  patient  and  the  character  and 
intensity  of  the  general  symptoms  would  not  correspond  with  those 
which  would  be  expected  at  the  particular  stage  of  the  tubercular 
disorder  which  the  physical  signs  would  appear  to  indicate. 
Further,  in  the  case  of  malignant  disease  the  cervical  glands,  and 
especially  those  immediately  above  the  clavicle,  are  very  prone  to 
be  affected.  The  aphonia,  which  results  from  pressure  on  the  re- 
current nerve,  is  apt  sometimes  to  complicate  the  case,  and  cause 
it  to  simulate  laryngeal  phthisis  j  but  the  voice,  though  weak,  or 
even  whispering,  will  not  be  materially  altered  in  tone,  whereas,  in 
laryngeal  phthisis,  it  would  not  only  be  weak,  but  thoroughly 
hoarse,  harsh,  and  altered  in  character.    The  only  case  in  which 

*  *Me<].-Chir.  Trans.,'  vol.  xlii. 
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any  doubt  ought  to  arise  is  when  a  mass  of  enlarged  bronchial 
glands  excites  symptoms  of  pressure  coincidently  with  the  symp- 
toms of  phthisis,  and  even  then  the  evidence  of  intra-thoracic 
pressure,  interpreted  through  the  agency  of  the  tubercular  disease 
in  the  lungs,  ought  to  indicate  the  existence  and  the  nature  of  the 
intra-thoracic  tumour. 

With  regard  to  pneumonia,  its  whole  course  is  so  unlike  that  of 
an  intra-thoracic  tumour  that  there  is  no  possibility  of  the  two 
diseases  being  confounded,  unless  the  patient  be  not  seen  until  all 
active  symptoms  have  subsided.  Even  then  the  absence  of  the 
wide-spread  tubular  breathing  and  increased  vocal  fremitus  and 
vocal  resonance  which  characterise  pneumonia,  and,  on  the  other 
hand,  the  presence  of  intense  dulness  on  percussion,  and  of  haemo- 
ptysis and  red  gelatiniform  expectoration,  together  with  enlargement 
of  the  side,  and  the  existence  of  signs  resulting  from  the  pressure 
and  ulceration  which  usually  accompany  intra-thoracic  tumours, 
ought  to  leave  little  doubt  as  to  the  true  nature  of  the  disorder. 

The  symptoms  produced  by  chronic  pleurisy,  especially  when  it 
is  circumscribed,  are  somewhat  more  perplexing,  but  ought  to  be 
unravelled  without  much  difficulty.  The  intensity  of  the  dulness 
on  percussion  may  not  vary  greatly  in  the  two  cases,  neither  may 
the  limits  of  the  dulness  be  altered  materially  by  change  of  posture, 
and  in  both  cases  the  vocal  fremitus  and  vocal  resonance  may  be 
annihilated ;  but  in  chronic  pleurisy  the  enlargement  of  the  side 
will  be  uniform,  and  the  intercostal  spaces  will  often  be  convex, 
fluctuation  will  be  perceptible  in  them,  and  there  will  not  be 
enlargement  of  the  superficial  veins  of  the  chest  or  other  signs 
referable  to  circumscribed  pressure ;  whereas,  in  the  case  of  intra- 
thoracic tumour,  the  side,  if  altered  in  form,  will  be  irregularly 
enlarged,  there  will  be  no  intercostal  fluctuation,  and  signs  of  circum- 
scribed pressure  will  almost  certainly  present  themselves,  there  will 
usually  be  found  some  spots  within  the  area  of  dulness,  where  the 
percussion  sound  is  not  completely  gone  or  where  the  hollow 
breathing  sound  is  still  to  be  heard,  which  could  not  well  be  if 
liquid  were  the  cause  of  dulness,  and  there  will  often  be  haemoptysis 
and  red  or  colourless  gelatiniform  mucous  expectoration. 

Of  course,  if  intra-thoracic  tumour  coexists  with  chronic  pleurisy, 
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and  the  pleuritic  effusion  be  on  the  same  side  as  the  tumour,  the 
diagnosis  is  more  difficult,  the  more  so  when  the  early  history  of 
the  disease  is  wanting.  But  if  the  signs  produced  by  pressure  on 
the  intra-thoracic  organs  are  present,  it  is  certain  that  some  intra- 
thoracic tumour  exists,  and  the  probability  will  be  that  the  pleurisy 
is  a  mere  accidental  complication,  excited  by  the  irritation  of  the 
tumour. 

The  causes  and  modes  of  death  in  these  cases  of  intra-thoracic 
tumours  are  various.  In  most  instances  the  patient  lingers  on,  the 
sense  of  oppression  and  the  distress  of  breathing  gradually  in- 
creasing, until  at  length  the  appetite  fails,  he  becomes  wretchedly 
thin,  and,  worn  out  by  want  of  sleep  and  oppressed  with  anasarca, 
he  sinks  thoroughly  exhausted.  But  sometimes  he  gradually  suc- 
cumbs in  consequence  of  the  interference  with  the  respiration 
induced  by  pressure  on  the  par  vagum  or  on  the  phrenic  nerve  or 
on  the  pulmonary  plexus,  or  by  obstruction  of  the  pulmonary 
artery ;  or  he  sinks  rapidly  from  haemorrhage  resulting  from  per- 
foration of  the  pulmonary  artery  or  one  of  the  larger  vessels,  or,  in 
the  case  of  an  aneurismal  tumour,  from  the  giving  way  of  the 
aneurismal  sac ;  or  he  is  cut  off  by  pneumonia,  sometimes  followed 
by  gangrene  resulting  from  pressure  of  the  morbid  mass ;  or  he 
dies  suddenly  from  spasm  of  the  glottis,  induced  by  pressure  on 
the  recurrent  nerve. 

The  treatment  is  necessarily  of  a  palliative  nature,  and  when 
the  disease  is  far  advanced  our  utmost  efforts  are  of  little  avail 
to  give  even  temporary  relief ;  but  in  the  earlier  stages  much  good 
may  be  effected  by  remedies  calculated  to  tranquillise  the  circula- 
tion and  regulate  the  secretions,  and  also,  as  occasion  may  require, 
by  dry  cupping,  blisters,  poultices,  opiate  and  iodine  lotions,  and 
other  local  applications,  which  have  the  effect  of  subduing  pain, 
relieving  local  inflammation,  and  producing  absorption  of  the 
inflammatory  matters  which  have  been  effused. 


I  N  D  E  X. 


ABDOMINAL  respiration,  its  character 
and  indicational  value,  88. 

Acephalocysts  in  the  lung,  306 ;  symp- 
toms and  physical  signs  produced  by, 
306-7 ;  treatment  of,  307-8. 

Adventitious  sounds,  produced  by  the 
act  of  breathing,  130-57;  table  ex- 
hibiting varieties  of,  158-9. 

^Egophony,  its  character,  mechanism, 
and  indicational  value,  118-24. 

Age,  its  influence  on  the  mortality  of 
pneumonia,  261 ;  of  bronchitis,  314 ;  of 
phthisis,  403. 

Acs,  capacity  of  lungs  for,  28-30 ;  influ- 
enced by  age,  height,  weight,  and  other 
circumstances,  28-30. 

AxBUimrtTEiA  in  pleurisy,  192 ;  in  pneu- 
monia, 248  ;  in  phthisis,  449. 

Amphobic  resonance  on  percussion,  its 
character,  mechanism,  and  indicational 
value,  55-6 ;  of  the  voice,  112. 

  echo,  its  definition,  162;  its  me- 
chanism, 163-5;  its  indicational  value, 
168-9. 

ANA3AECA,  its  occurrence  in  phthisis, 
451. 

Aneurism  and  other  mediastinal  tu- 
mours, differences  in  diagnostic  signs 
of,  320. 

Aphonia,  partial,  a»  a  consequence  of 
phthisis,  453-4. 

Aphthous  ulceration  of  the  mouth,  treat- 
ment of,  513. 

Apoplexy,  the  result  of  whooping  cough, 
382. 


Apoplexy,  pulmonary,  its  definition,  its 
varieties  and  causes,  298-9;  morbid 
anatomy  of,  300-1 ;  physical  signs  of, 
301-2. 

Abteeia  innominata,  murmur  in,  result- 
ing from  phthisis,  420-1. 

Asthma,  spasmodic,  366 ;  its  varieties, 
366-7;  pathology  of,  368;  exciting 
causes  of,  369 ;  symptoms  of,  366-70 ; 
prognosis  of,  369;  treatment  of,  370-5. 

 hsemic,  its  symptoms,  376;  treat- 
ment of,  377. 

  paralytic,  symptoms  and  diagnosis 

of,  375  ;  suggestions  as  to  treatment  of, 
376. 

  hay,  364;   symptoms  of,  364-5; 

duration  of,  365 ;  treatment  of, 
365-6. 

Ateophy  of  the  lungs  in  connection  wit  h 

phthisis,  415. 
Auscultation,  its  theory  and  practice, 

71-80 ;  precautions  to  be  observed  in 

employing,  79-80. 
Autophony,   its    value    in  diagnosis, 

124-25. 

BATH,  Turkish,  of  service  in  spasmodic 
asthma,  375  ;  and  in  chronic  bronchitis, 
337. 

BATns,  value  of,  in  bronchitis,  337 ;  in 

phthisis,  507-8. 
Blood,  state  of,  in  pneumonia,  246. 
  disease  of,  provocative  of  pleurisy, 

200  ;  of  gangrene,  280. 
 in  hrcmoptysis,  see  "  Hiemoptysis." 
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Blowing  or  whiffing  respiration,  mecha- 
nism and  iudicational  value  of,  96-7. 

Brain,  affection  of,  in  connection  with 
pneumonia,  247;  with  phthisis,  416 
and  452 ;  inflammation  of,  in  connec- 
tion with  phthisis,  459 ;  prognosis  of, 
460. 

Breath,  odour  of,  gangrenous  without 

gangrene  of  the  lung,  320. 
Breathing,  sounds  of,  see  "  Respira- 
tion ;"  movements  of  the  chest  in,  see 
"Respiratory  Movements;"  difficulty 
of,  see  "  Dyspnoea." 
Bronchi,  dilatation  of,  328 ;  narrowing 

or  obstruction  of,  392-3. 
Bronchial  casts,  nature  of,  355-6;  their 
relation  to  haemoptysis,  354. 

 glands,  tuberculization  of,  415  and 

456  ;  diagnosis  of,  456-9. 
 muscles,  state  of,  in  chronic  bron- 
chitis, 323 ;  in  asthma,  366. 

 respiration,  its  character  and  mode 

of  production,  81-2. 
Bronchitis,  definition  of,  308;  causes 
of,  308;  acute,  308-19;  chronic,  319- 
38 ;  complicated  by  pulmonary  col- 
lapse, 324 ;  by  dilatation  of  the  bronchi, 
328;  by  vesicular  emphysema,  338- 
50;  by  plastic  exudation  into  the 
bronchi,  352-8  ;  by  spasm  of  the  bron- 
chial muscles,  366 ;  by  paralysis  of  the 
bronchial  muscles,  375;  associated  with 
hay  fever,  364  ;  associated  with  whoop- 
ing-cough, 377 ;  referable  to  various 
blood  disorders,  391. 

 acute,  symptoms  of,  309 ;  morbid 

anatomy  of,  311;  physical  signs  of, 
313;  prognosis  of,  314;  diagnosis  of, 
314-5;  treatment  of,  315. 
  chronic,  causes  of,  319;  symp- 
toms of,  320-2;  fetid  sputa  in,  320; 
morbid  anatomy  of,  323;  physical 
signs  of,  323;  pulmonary  collapse  re- 
sulting from,  329;  dilatation  of  the 
bronchi  resulting  from,  328 ;  diagnosis 
of,  330-1 ;  treatment  of,  332. 

 plastic,  352  ;  symptoms  of,  353-4 ; 

morbid  anatomy  of,  355;  physical 
signs  of,  356 ;  prognosis  of,  355 ;  treat- 
ment of,  357-8. 


Bronchitis,  epidemic,  358 ;  caused  by  a 
specific  poison,  358;  symptoms  of, 
358-60  ;  duration  of,  360-1 ;  prognosis 
of,  361 ;  treatment  of,  361-4. 

 hsaraic,  391 ;  its  treatment,  392. 

Bronchophony,  its  character,  mechan- 
ism, and  indicational  value,  110-11. 

Bronchorrhcea,  322;  treatment  of, 
336. 

Bubbling  rale,  crepitating,  138;  fine, 

140 ;  coarse,  141 ;  large,  142. 
Bulging  of  the  chest,  10 ;  in  pleurisy, 

174  and  180;  in  pneumothorax,  230  ; 

as  a  result  of  intrathoracic  tumours, 

517. 

CALCAREOUS  matter  expectorated  in 
phthisis,  439 ;  conditions  under  which 
it  is  observed,  440. 

Callipers,  their  value  in  measuring  the 
chest,  25. 

Cancer  in  the  chest,  symptoms  of,  516  ; 
diagnosis  of,  520 ;  treatment  of,  523. 

Carnieioation  of  the  lung,  its  character 
and  how  produced,  174. 

Casts,  fibrinous,  in  the  expectoration, 
their  appearance,  origin,  and  indica- 
tional value,  353-5. 

Catarrh,  dry,  its  symptoms,  321. 

Cavernous  respiration,  98  and  424. 

 rales,  142  and  424-5. 

Catities  in  the  lungs,  tuberculous,  410- 
12 ;  their  physical  signs,  422 ;  gan- 
grenous, 284. 

Cerebral  disturbance,  see  "  Brain, 
affection  of." 

Change  of  air  in  chronic  bronchitis,  337 ; 
in  emphysema,  348;  in  spasmodic 
asthma,  371 ;  in  phthisis,  479-86. 

Chest,  topography  of,  1-7 ;  alteration  in 
form  of,  9 ;  bulging  of,  10 ;  retraction 
of,  11 ;  distortion  of,  12  ;  distortion  of, 
as  a  result  of  pleurisy,  174  and  182 ; 
manual  examination  of,  19  ;  measure- 
ment of,  23 ;  vital  capacity  of,  28. 

 measurer,  its  value  and  deficiencies, 

26. 

Chloroform,  inhalation  of,  in  whooping 
cough,  388 ;  in  spasmodic  asthma, 
372  ;  in  emphysema,  350. 
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Clavicles,  twisting  of,  in  phthisis,  12. 
Clicking  rales,  humid  and  dry,  their 

mechanism    and    indicatioual  value, 

144-5. 

Clihate,  varieties  of,  and  their  re- 
spective values,  479-86 ;  artificial,  in 
the  Crystal  Palace,  its  value  in  phthisis, 
4S6. 

 effect  of,  in  chronic  bronchitis,  337  ; 

in  phthisis,  479. 

Clubbed  fingers  in  phthisis,  450. 

Cod-LIYEb  oil,  in  chronic  bronchitis,  337 ; 
in  pulmonary  consumption,  494-500 ; 
ozonized,  500-1. 

Cogged  wheel  rhythm  of  respiration,  its 
mechanism  and  indicational  value,  94. 

Collapse,  pulmonary,  its  causation,  324 ; 
symptoms  of,  327-8;  morbid  anatomy 
of,  325 ;  physical  signs  of,  326-7. 

Compressed  air,  treatment  of  phthisis 
by,  511 ;  baths  of,  in  asthma,  375. 

Consonance,  doctrine  of,  how  far  explan- 
atory of  increased  vocal  resonance, 
114-6. 

Consonating  rales,  their  character  and 
indicational  value,  148. 

CoNsriiPTiON,  pulmonary,  its  constitu- 
tional origin,  393;  essential  causes 
of,  394-8 ;  predisposing  and  exciting 
causes  of,  398-9 ;  hereditary  nature  of, 
399 ;  age  at  which  it  occurs,  402  • 
effect  of  cold  and  wet  in  producing, 
404 ;  anatomical  characters  of,  405 ; 
vomicae  in,  409-14;  pneumothorax 
the  result  of,  413-4;  atrophy  of  lung 
resulting  from,  415;  tuberculization 
of  bronchial  gland3  in  connection  with, 
415  and  456 ;  other  seats  of  tubercle  in 
connection  with,  416-7;  physical  signs 
of,  418-25 ;  varieties  of,  425  ;  course  of 
ordinary  chronic,  426 ;  course  of  acute, 
432 ;  temperature  of  body  in,  434-6 ; 
course  of  latent,  435;  general  symp- 
toms of,  438 ;  character  of  expectora- 
tion in,  438;  complications  of,  452; 
treatment  of  complications  of,  508-15 ; 
spitting  of  blood  in,  441 ;  diagnosis  of, 
461  ;  combinations  of  symptoms  sug- 
gestive of,  462 ;  prognosis  of,  465 ; 
arrest  of,  465-8;  cases  illustrative  of 


recovery  from,  468-73 ;  symptoms 
which  indicate  the  probability  of  re- 
covery from,  474 ;  average  duration  of, 
475;  effect  of  pregnancy  on,  477;  is 
the  disease  contagious?  470;  treatment 
of,  479 ;  change  of  climate  in,  479-87 ; 
clothing  in,  488;  diet  in,  490;  ex- 
ercise in,  489;  cod- liver  oil  in,  494; 
pancreatic  emulsion  in,  501 ;  mineral 
waters  in,  502-3  ;  baths  in,  507 ;  table 
showing  the  ratio  of  deaths  from  con- 
sumption at  different  periods  of  life, 
403. 

Costal  movements,  12  ;  influence  of  age 
on,  15 ;  in  disease,  15-18. 

Countee-ieeitation,  value  of,  in  pleu- 
risy, 208;  in  pneumonia,  269  and  273; 
in  bronchitis,  317 ;  in  phthisis,  505-7. 

Cbacked-pot  sound,  its  mechanism  and 
indicational  value,  56-7. 

Cbackling  rale,  see  "  Clicking  rale." 

Cbepitation,  its  mechanism  and  indica- 
tional value,  138  and  151;  falsely 
attributed  to  the  unfolding  of  the  lung 
tissue,  148  ;  sounds  which  simulate, 
149  and  152. 

Cbetaceotjs  matter  in  the  sputa  of 
phthisis,  439. 

Cet/mpling  sound,  its  true  nature  and 
diagnostic  value,  151. 

Cubvatuee  of  the  spine  as  a  consequence 
of  pleurisy,  12. 

DEATH,  modes  of,  in  consumption,  426- 
38 ;  from  intrathoracic  tumours,  522. 

Delieium  in  connection  with  pneumonia 
247  ;  with  phthisis,  452-9 ;  treatment 
of,  515. 

Diagnosis,  principles  of  physical,  1-7. 

Diaeehcea,  phthisical,  its  peculiarities, 
449 ;  its  treatment,  513. 

Dilatation  of  the  bronchi  a  complica- 
tion of  bronchitis,  328;  its  morbid 
anatomy  and  physical  signs,  328-30; 
diagnosis  of,  330-2. 

Distortion  of  chest,  12;  produced  by 
pleurisy,  175  and  182. 

Drainage,  system  of,  recommended  in 
empyema,  220. 

Dropst  in  connection  with  phthisis,  451. 
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Dyspepsia  in  connection  with  phthisis, 
448. 

Dysphagia  resulting  from  phthisis,  454. 
Dyspncea  caused  by  emphysema,  342; 
accompanying  phthisis,  444. 

ECHO,  amphoric,  its  definition,  162;  its 
mechanism  and  indicational  value, 
163-4. 

Eleyation  movement  of  the  chest  asso- 
ciated with  the  expansion  movement, 
13. 

Emaciation  in  chronic  bronchitis,  321; 
in  phthisis,  445. 

Embolism  in  phthisis,  451. 

Emphysema,  vesicular,  hereditary  nature 
of,  338 ;  causes  and  seat  of,  339-41 ; 
morbid  anatomy  of,  343 ;  physical 
signs  and  symptoms  of,  345-6  ;  seldom 
associated  with  phthisis,  341 ;  the  re- 
sult of  whooping  cough,  382;  pneumo- 
thorax produced  by,  347 ;  treatment  of, 
348-50. 

 interlobular,  definition  and  symp- 
toms of,  350;  morbid  anatomy  of, 
352. 

Empyema,  class  of  patients  in  which  it 
occurs,  182  and  198 ;  pulsating,  may 
be  mistaken  for  aneurism,  its  diagnosis, 
183;  paracentesis  thoracis  in,  216; 
system  of  drainage  in,  220 ;  prognosis 
of,  222-4. 

Entozoa  of  lungs,  see  "Acephalocysts  in 
the  lung." 

Epiglottis,  ulceration  of,  in  connection 
with  phthisis,  416 ;  dysphagia  produced 
by,  454. 

Exaggeeated  respiration,  its  causes  and 
character,  90-2. 

Exeecise,  beneficial  effect  of,  in  phthisis 
pulmonalis,  489. 

Expansion  movement  of  the  chest,  13. 

Expkctoeation,  see  "  Sputa." 

Expieation,  mechanism  of  sounds  in, 
84-5 ;  degree  of  expulsive  power  ex- 
erted in,  85  ;  prolonged,  mechanism  of, 
and  individual  value,  95-6. 

FISTULA  in  ano,  connection  of,  with 
pulmonary  consumption,  417;  treat- 
ment of,  514. 


Flattening  of  chest-walls  in  phthisis, 
11  and  421. 

Fluctuation,  intercostal,  in  pleurisy, 
176;  in  hydro-pneumothorax,  232. 

Fremitus,  vocal,  see  "  Vocal  vibration ;" 
tussive,  see  "  Tussive  fremitus  ;"  fric- 
tion, see  "Friction  fremitus." 

Feiction  fremitus  or  thrill,  how  caused, 
22-3  ;  in  pleurisy,  176. 

 sound,  pleuritic,  its  mechanism  and 

character,  152;  its  varieties,  153;  simu- 
lated by  rhonchi  in  chronic  bronchitis, 
135;  diagnosis  of  pleuritic  and  peri- 
cardial, 187. 

GALVANISM  in  spasmodic  asthma, 
375  ;  in  paralytic  asthma,  376. 

Gangeene  of  the  lung,  its  causes  and 
varieties,  279-80;  its  connection  with 
pneumonia  and  other  diseases,  280; 
statistics  of,  281;  symptoms  and 
course  of,  281-3;  sputa  in,  282;  phy- 
sical signs  and  morbid  anatomy  of, 
283;  diagnosis  of,  285-6;  treatment 
of,  286-7. 

Glands,  mesenteric,  tuberculisation  of, 
416. 

 intestinal,  tuberculisation  of,  416. 

 cervical,  tuberculisation  of,  416  and 

450;  most  common  in  children,  450. 

 bronchial,  tuberculisation  of,  415 

and  456 ;  symptoms  produced  by,  457  . 
diagnosis  of,  458. 

 axillary,  tuberculisation  of,  416. 

Guegling  rale,  its  mechanism  and  indi- 
cational value,  142 ;  causes  of  temporary 
cessation  of,  143. 

HiEMIC  asthma,  its  symptoms,  376; 

treatment  of  377. 
Haie,  falling  off,  a  symptom  of  phthisis, 

451. 

Haesh  respiration,  its  mechanism  and 
indicational  value,  95-6. 

Hay  fever,  364;  its  symptoms,  364-5; 
its  treatment,  365-6. 

Haemoptysis,  significance  of,  in  relation 
to  consumption,  291  and  441 ;  rarely 
induced  without  the  existence  of  or- 
ganic disease  within  the  chest,  292 ; 
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significance  of  the  quantity  and  colour 
of  blood  in,  295-6;  diagnosis  of,  297  ; 
treatment  of,  303. 
H-EMOBbhage,  pulmonary,  290 ;  source 
and  significance  of,  291 ;  in  relation 
to  consumption,  292  and  441;  quan- 
tity of  blood  ejected  in,  295;  dia- 
gnosis of,  297 ;  pulmonary  apoplexy  re- 
sulting from,  299 ;  hajmotborax  caused 
by,  300;  morbid  anatomy  of,  300; 
physical  signs  of,  301 ;  treatment  of, 
303. 

Hjemobbholds,  connection  of,  with 
phthisis,  417. 

HiiiOTHOBAX,  its  causes,  symptoms,  and 
treatment,  238-9. 

Head  symptoms,  see  "  Brain,  affection 
of,"  and  "  Cerebral  disturbance." 

Hectic  fever,  in  connection  with  phthisis 
pulmonalis,  444. 

Hepatization  of  lung— red,  morbid  ana- 
tomy of,  249 ;  physical  signs  of,  253  ; 
grey — morbid  anatomy  of,  251 ;  physi- 
cal signs  of,  256. 

Heeeditaet  character  of  emphysema, 
338  ;  of  consumption,  399. 

Hoabsexess,  in  connection  with  phthisis, 
453-4. 

Hollow  percussion  sound,  35;  respira- 
tion, 97-8. 

Hooping  cough,  see  "  Whooping  cough." 

Hydatids  in  lung  symptoms,  and  phy- 
sical signs  of,  306;  treatment  of, 
307. 

Htdbothobax,  its  causes,  symptoms, 
and  treatment,  236 ;  its  physical  signs, 
237. 

Hydbo-pneukothobax,  its  causes,  224-6 ; 
seat  of  perforation  in,  227 ;  symptoms 
and  physical  signs  of,  231 ;  succussion 
sound  in,  232 ;  prognosis  in,  233 ; 
treatment  of,  235  ;  its  connection  with 
phthisis,  414. 

INFECTION  in  whooping  cough,  378;  in 

phthisis,  478. 
Influenza,  caused  by  a  specific  poison, 

358  ;  symptoms  and  duration  of,  359  ; 

prognosis    of,    361;   treatment  of, 

361-4. 


Inhalations,  value  of,  in  asthma,  373 ; 
in  consumption,  510;  in  whooping 
cough,  389. 

Innominate  artery  murmur  in  accom- 
panying phthisis,  420-1. 

Inspection  of  the  chest,  how  to  be  con- 
ducted, 8. 

Inspibation,  sound  of,  how  caused,  82 ; 
relative  duration  of,  84-7;  retraction 
of  chest-walls  during,  15. 

Inspieatobt  and  expiratory  movements, 
their  relative  duration,  13-14;  see  "  Re- 
spiratory  movements." 

Insteuments  for  measuring  the  chest, 
23  ;  their  relative  value,  30. 

Intellect  in  phthisis,  see  "  Brain,  affec- 
tion of." 

Intercostal  spaces,  state  of,  in  pleurisy, 
176  and  181 ;  in  empyema,  203 ;  in  em- 
physema, 245. 

  fluctuation,  how  to  bs  detected  ; 

its  indicational  value,  22. 

Inteathoeacic  tumours,  their  physical 
signs  and  general  symptoms,  516-9  ; 
diagnosis  of,  520 ;  causes  of,  and  modes 
of  death  resulting  from,  522. 

JERKING  respiration,  mechanism  of, 
in  phthisis,  93-4. 

KIDNEYS,  their  affection  in  connection 
with  pleurisy,  192;  with  pneumonia, 
240;  with  chronic  bronchitis  and 
emphysema,  343 ;  with  influenza,  359 ; 
with  phthisis,  416  and  449. 

LARYNGOPHONY,  its  character  and 

mechanism,  105. 
Labyngoscope,  its  value  in  the  diagnosis 

of  diseases  of  the  larynx,  455. 
Laetnx,  affection  of,  in  connection  with 

phthisis,  453-5 ;  ulceration  of,  how  to 

be  treated,  511. 
Livee,  its  affection  in  connection  with 

phthisis,  416. 
Lobulae  pneumonia,  often  confounded 

with  pulmonary  collapse,  324. 
Lungs,  resiliency  of,  in  health,  85. 
  capacity  of,  28;    atrophy  of,  in 

connection  with  phthisis,  415. 

84 
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Lungs,  resonance  over  healthy,  on  percus- 
sion, 87  ;  character  of  respiratory 
sound  emitted  by  healthy,  81-7  ;  voice- 
conducting  power  of  healthy,  105-6 ; 
portions  of,  most  liable  to  be  affected 
by  tubercle,  411;  tissue  of,  in  the 
sputa,  441. 

MANUAL  examination  of  the  chest,  its 

indications,  19-21. 
Measueement   of  the  chest,   how  to 

be  performed,  23-29;  its  indicational 

value,  30. 

Mediastinal  tumours,  see  "Intratho- 
racic tumours;"  diagnosis  of,  from 
aneurism,  520. 

Meningitis,  tuberculous,  452  and  459. 

Menstruation,  in  phthisis,  449. 

Meecubialisation,  speedy  and  effective 
mode  of  producing,  in  pleurisy  and 
other  inflammatory  disorders,  207. 

Metallic  resonance  on  percussion,  its 
mechanism  and  indicational  value» 
54-5. 

 tinkling,  its  character,  165  ;  its  me- 
chanism and  indicational  value,  165-9 ; 
in  pneumothorax,  232. 

MlNEEAii  waters  in  phthisis,  434. 

Mobtality  from  pneumonia,  261 ;  from 
acute  bronchitis,  341 ;  from  phthisis, 
402-3. 

Mountains,  ascent  of,  causing  haemo- 
ptysis, 293. 

Motements  of  respiration,  13  ;  of  ribs  in 
respiration,  14 ;  in  disease,  15-18. 

Muemues,  arterial,  in  connection  with 
phthisis,  420-1  and  425. 

  diagnosis  between  pericardial,  and 

pleuritic  friction  sounds,  187. 

(EDEMA  of  the  lungs,  causes  of,  287; 
varieties  of,  287-8;  morbid  anatomy  and 
physical  signs  of,  288-9 ;  treatment  of, 
290. 

 of  lower  extremities  in  connection 

with  phthisis,  417  and  451. 
  of  the  chest- walls  in  connection 

with  pleurisy,  176  ;  in  connection  with 

intrathoracic  tumours,  517. 
Oetuopnqsa,  in  connection  with  acute 


bronchitis,  310 ;  with  emphysema,  342 ; 
with  spasmodic  asthma,  366;  with 
pneumothorax,  230;  with  hydrothorax, 
236. 

Oxygen,  alleged  use  of,  in  treatment  of 

phthisis,  511. 
Ozonized  cod-liver  oil  in  phthisis,  GOO. 

PAIN,  pleuritic,  cause  of,  188. 

 as  a  symptom  of  pneumonia,  241. 

Palpation,  indications  derivable  from  it, 
19-23. 

Panceeatic  emulsion,  when  useful, 
501-2. 

Paracentesis  of  the  chest,  when  to  be 
practised  in  pleurisy,  210-5;  how  to 
be  performed,  216 ;  cautions  to  be  ob- 
served in,  215-21 ;  prognosis  of,  222-4; 
when  admissible  in  pneumothorax, 
237;  in  hydrothorax,  237;  in  hemo- 
thorax questionable,  239. 

Paealytic  asthma,  its  symptoms,  dia- 
gnosis, and  treatment,  375-6. 

Pectoriloquy,  its  character,  mechanism, 
and  indicational  value,  111-4. 

Peecussion,  its  object  and  principles  on 
which  it  is  founded,  30;  circum- 
stances which  govern  the  production  of 
sound  by,  32-4;  character  of  sounds 
elicited  by,  34-42;  various  modes  of 
performing,  43-6 ;  precautions  to  be 
observed  in  performing,  46-50 ;  altera- 
tion in  sounds  of,  produced  by  dis- 
ease, 50. 

  sound,  character  of,  over  healthy 

lung,  37;  character  of,  in  the  various  re- 
gions of  the  chest,  39-42 ;  variations  in, 
observed  irrespectively  of  visceral  dis- 
ease, 42 ;  tympanitic,  53  ;  metallic,  54; 
tubular,  55 ;  amphoric,  55 ;  cracked- 
pot,  56 ;  wooden,  60 ;  abnormally  clear, 
sometimes  met  with  in  pleurisy,  pneu- 
monia, and  phthisis,  60-8. 

Peefoeation  of  the  pleura,  see  "  Pneu- 
mothorax." 

Peritoneum,  tubercular  deposit  in,  416  ; 
chronic  inflammation  of,  in  phthisis, 
417  and  515;  perforation  of,  in  phthisis, 
417 ;  treatment  of  chronic  inflamma- 
tion of,  515. 
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Perspirations  of  phthisis,  how  to  ho 

treated,  513. 
Pertussis,  see  "  Whoopiug  cough." 
Phthisis  pulinonalis,  see  "  Consumption, 

pulmonary." 
  acute,  varieties  and  symptoms  of, 

432-5. 

 chronic,  varieties  and  symptoms  of, 

426-32. 
 latent,  435. 

  laryngea,  its  symptoms,  453 ;  dys- 
phagia connected  with,  454;  pro- 
gnosis of,  455 ;  value  of  the  laryngo- 
scope in  diagnosis  of,  455  ;  treatment 
of,  511. 

Physical  diagnosis,  principles  of,  2. 

Piles,  connection  of,  with  pulmonary 
consumption,  417. 

Peas  tic  bronchitis,  symptoms  of,  352-4; 
physical  signs  of,  356;  prognosis  of, 
355  ;  treatment  of,  357. 

Pleuba,  perforation  of,  causes  and  seat 
of,  224-30;  see  "Pneumothorax." 

Fleubisy,  acute,  definition,  171-2 ;  gene- 
ral symptoms  of,  187;  cause  of  pain 
in,  188 ;  temperature  in,  188 ;  ratio  of 
pulse  to  respiration  in,  190 ;  morbid 
anatomy  of,  173 ;  physical  signs  of, 
175 ;  variations  observed  in  physical 
signs  of,  178;  phenomena  attendant 
on,  in  unhealthy  persons,  182-3 ;  diffi- 
culty in  diagnosis  of,  caused  by  ad- 
hesions, 185 ;  and  by  the  coexistence 
of  pneumonia,  186 ;  distortion  of  chest 
produced  by,  175  and  182  ;  course  of 
acute,  193;  prognosis  of  acute,  201; 
diagnosis  of,  202-6  ;  treatment  of  acute, 
206 ;  its  frequent  occurrence  in  con- 
nection with  phthisis,  414. 

 chronic,  statistics  of,  197-8;  causes 

of,  198-200. 

  empyema  resulting  from,  182-4; 

prognosis  of,  after  tapping,  197-8 ; 
statistics  of,  198 ;  treatment  of,  by  tap- 
ping, 210-20 ;  prognosis  in,  222-4. 

Pleuritic  effusion,  diagnosis  of,  from 
pneumonic  consolidation,  203. 

 friction  sound,  its  mechanism  and 

character,  152;  its  varieties,  153-4; 
simulated  by  bronchitic  rhonchus,  135. 


Pleueitio  pain,  cause  of,  188-9. 

Pleurodynia,  causing  perversion  of  the 
respiratory  movements,  16. 

Pleximeters,  their  use,  43-4. 

Pneumatoscope,  its  value  and  its  prac- 
tical deficiencies,  27. 

Pneumonia,  definition  of,  239. 

 a  frequent  complication  of  phthisis, 

434  and  452;  does  not  predispose 
to  phthisis,  263-4;  table  exhibiting 
diagnosis  between,  and  pleurisy, 
203. 

  acute,  symptoms  of,  239-41 ;  state 

of  blood  in,  246 ;  sputa  in,  244 ;  tempe- 
rature in,  245-6 ;  herpes  labialis  in, 
247 ;  cerebral  symptoms  in,  247 ;  urine 
in,  248 ;  course  of,  249  ;  morbid  ana- 
tomy of,  249-50 ;  physical  signs  of, 
253-7;  value  of  fine  crepitation  as  a 
sign  of,  258 ;  seat  of,  259-60 ;  mor- 
tality of,  261 ;  influence  of  season  on 
mortality  of,  261 ;  influence  of  age  on 
mortality  of,  261 ;  period  of  attack  at 
which  death  occurs,  263 ;  duration  of, 
263 ;  treatment  of,  264-72 ;  varieties 
of,  their  symptoms,  morbid  anatomy, 
physical  signs  and  treatment  of, 
272-9. 

  chronic,  its  varieties,  their  symp- 
toms, morbid  anatomy,  physical  signs 
and  treatment  of,  276-9. 

Pneumothorax,  its  causes,  224 ;  seat  of 
perforation  in,  227 ;  symptoms  and 
physical  signs  of,  231;  prognosis  of, 
233 ;  treatment  of,  235  ;  connection  of 
phthisis  with,  414. 

Pregnancy,  influence  of,  on  course  of 
phthisis,  477. 

Pressure,  effect  of,  in  causing  arterial 
murmurs  in  phthisis,  420  and  425. 

Puerile  respiration,  characters  and  me- 
chanism of,  87. 

Pulmonary  artery,  murmur  in,  associ- 
ated with  phthisis  pulmoualis,  420. 

 apoplexy,  its  varieties  and  its  causes, 

299 ;  morbid  anatomy  of,  300 ;  phy- 
sical signs  of,  301. 

  collapse,  a  complication  of  bron- 
chitis, 324;  symptoms  of,  327-8;  mor- 
bid anatomy  of,  325 ;  physical  signs  of, 
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326-7 ;  its  bearing  on  the  prognosis  of 
bronchitis,  328. 

Pulmonary  consumption,  394;  see  "Con- 
sumption, pulmonary." 

Pulsating  empyema,  its  diagnosis, 
183-4. 

RALES,  definition  of,  (note)  131 ;  their 
varieties  aud  mechanism,  132-8;  cre- 
pitant, 138 ;  fine  bubbling,  140 ;  coarse 
bubbling,  141 ;  large  bubbling  or  gur- 
gling, 142 ;  consonatiug,  148  ;  splash- 
ing produced  by  succussion  and  by 
action  of  heart,  144;  dry  clicking, 
144-5;  moist  clicking,  145;  table  ex- 
hibiting the  varieties  of,  their  charac- 
ter, the  period  of  respiration  at  which 
they  occur,  their  mode  of  production 
and  usual  seat,  158. 

Ratio  of  stature  to  the  capacity  of  the 
chest,  28;  of  inspiration  to  expira- 
tion, in  health,  13, 14. 

■  of  pulse  to  respiration  in  pleurisy, 

190  ;  in  pneumonia,  243. 

Regions  of  the  chest,  their  boundaries 
and  contents,  3-8 ;  resonance  emitted 
by,  on  percussion,  39-42. 

Resistance,  sensation  of,  on  percussion, 
its  indicational  value,  32. 

Resonance,  of  the  cough,  its  value  as  an 
aid  to  diagnosis,  125-7. 

  of  voice  in  health,  104 ;  in  disease, 

107 ;  precautions  to  be  observed  on 
listening  to,  105;  simple  increase  of, 
110;  bronchophonic,  110;  pectorilo- 
quous,  111 ;  amphoric,  112 ;  aego- 
phonic,  118 ;  table  exhibiting  the 
varieties  of,  in  health,  128-7 ;  in  dis- 
ease, 128-9. 

  on  percussion,  normal,  37 ;  tym- 
panitic, 53 ;  metallic,  54  ;  tubular,  55 ; 
amphoric,  55;  cracked-pot,  56 ;  wooden, 
60 ;  abnormally  clear,  sometimes  met 
with  in  pleurisy,  pneumonia,  and 
phthisis,  60-8. 

Ribs,  motions  of,  in  respiration,  14. 

Respiration,  normal,  81-7;  influenced  by 
age,  87 ;  by  size,  88  ;  by  tight  lacing, 
88  ;  by  nervousness,  88  ;  abnormal,  89; 
puerile,  87  ;  senile,  87-8  ;  alterations  in 


intensity  of,  89  ;  alterations  in  rhythm 
of,  90;  alterations  in  quality  of,  90; 
cavernous,  98  ;  table  exhibiting  varie- 
ties of,  in  health,  101,  and  in  disease, 
102-3;  morbid  sounds  evolved  during 
act  of,  134 ;  table  exhibiting  varieties 
of  morbid  sounds  evolved  during  act  of, 
158-9. 

Respiratory  movements,  in  health, 
13-15 ;  rhythm  of,  13  ;  influence  of  age 
on,  15 ;  difference  of,  in  men  and 
women,  14-15 ;  varieties  of,  in  disease, 
15-19. 

  sounds,  their  cause,  nature,  and 

rhythm,  81-7;  variations  of,  compatible 
with  a  healthy  state  of  the  lungs,  87-9 ; 
variations  of,  due  to  the  presence  of 
disease,  89-100;  table  exhibiting  varie- 
ties of,  in  health,  101,  in  disease, 
102  3. 

Resiliency  of  the  lungs,  power  of,  85. 
Retraction  of  chest-walls,  how  caused, 

11 ;  during  inspiration,  15 ;  as  a  result 

of  pleurisy,  174  and  182 ;  in  phthisis, 

11  and  421 ;   during  inspiration  in 

emphysema,  345. 
Rhonchial  fremitus,  how  caused,  22. 
Rhonchus,  definition  of,  (note)  131),  and 

mechanism  of,  131-3 ;  sonorous  and 

sibilant,  134-7. 
Rhythm  of  respiratory  movements  in 

health,  13 ;  alteration  of,  in  disease, 

15-18. 

 of  respiratory  sounds  in  health,  81-9; 

in  disease,  89-100. 
Rupture  of  an  emphysematous  bulla, 

352. 

SEA-AIR  beneficial  in  hay  asthma,  365. 

Season,  effect  of,  on  mortality  of  pneu- 
monia, 261 ;  on  phthisis,  404. 

Senile  respiration,  character  and  me- 
chanism of,  87-8. 

Sex,  influence  of,  on  the  respiratory  move- 
ments, 111-15. 

Sibilant  rhonchi,  their  mechanism  and 
indicational  value,  134-7. 

Size  of  chest,  large,  not  an  indication  of 
health,  9. 

Smoking  in  spasmodic  asthma,  373. 
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Sonorous  rhonchi,  their  mechanism  and 

iudicational  value,  131-7. 
Soke  throat  in  connection  with  phthisis, 

446. 

Spasmodic  asthma,  366. 

Spirometer,  its  alleged  value  in  admea- 
surement of  contents  of  the  chest, 
28-9. 

Spitting  of  blood,  see  "  Hemoptysis." 

Splashing  rale,  mechanism  of,  144;  pro- 
duced by  succussion  and  by  action  of 
the  heart,  144  j  in  phthisis,  425. 

Spleen,  its  affection  in  connection  with 
phthisis,  416. 

Splenlzation  of  lung,  its  morbid 
anatomy,  249  ;  its  physical  signs,  253. 

Sputa  in  pleurisy,  191;  in  pneumonia, 
244  ;  in  gangrene  of  the  lung,  232;  in 
oedema  of  the  lung,  288 ;  in  pulmonary 
apoplexy,  300;  in  acute  bronchitis, 
309;  in  chronic  bronchitis,  320-2; 
fetid  in  chronic  bronchitis,  320;  in 
dilatation  of  the  bronchi,  328  and  331 ; 
in  plastic  bronchitis,  353  ;  in  emphy- 
sema, 343;  in  influenza  or  epidemic 
bronchitis,  359 ;  in  spasmodic  asthma, 
336-7;  in  whooping  cough,  380;  in 
acute  phthisis,  432 ;  in  chronic  phthisis, 
438-41. 

Stethometer,  its  value  in  measuring  the 

expansion  of  the  chest,  23. 
Stethoscopes,  their  forms  and  varieties, 

72-6;  precautions  to  be  observed  in 

use  of,  77. 

Stomatitis,  or  "  Thrush,"  in  consump- 
tion, 429  and  449 ;  treatment  of,  513. 

Subclavian  murmur  in  connection  with 
phthisis,  420 ;  treatment  of,  440. 

Srccrssio.v,  mode  of  performing  it,  and 
mechanism  of  sound  produced  by, 
160-1  ;  value  of,  in  phthisis,  425. 

 sound  in  hydro-pneumothorax,  232. 

Sudamina  in  phthisis,  432-3. 

SCGA-R  in  the  sputa  of  phthisis,  440. 

Scpplementary  respiration,  its  cause 
and  character,  90. 

TABLE  exhibiting  the  varieties  of  respi- 
ration in  health,  101 ;  and  the  changes 
which  occur  in  disease,  102-3. 


I  Table  exhibiting  the  varieties  of  vocal 
resonance  in  health,  126-7 ;  and  in 
disease,  128-9. 

 the  morbid  sounds  produced  by  the 

act  of  respiration,  158-9. 

  the  diagnostic  differences  between 

pleuritic  effusion  and  pneumonic  con- 
solidation, 203-4. 

  the  hereditary  tendency  of  emphy- 
sema, 338;  and  of  consumption,  401. 

  the  ages  at  which  consumption 

proves  fatal,  403. 

  the  mortality  from  consumption  in 

different  parts  of  the  world,  404. 

 the  seat  of  tubercle,  416-7. 

  the  diagnostic  differences  between 

incipient  phthisis  and  bronchitis,  461. 

  the  average  duration  of  pulmonary 

consumption,  476. 

Tapping  the  chest  in  pleurisy,  2L0. 

Tempeeatube  of  the  body  in  pleurisy, 
188;  in  pneumonia,  245-6;  in  acute 
bronchitis,  309 ;  in  phthisis  pulmonalis, 
434-6. 

Thobacic  parietes,  effect  of  condition  of, 
on  sound  elicited  on  percussion,  37. 

Thobax,  see  "  Chest." 

Theill,  vocal,  20 ;  tussive,  22 ;  pleuritic 
friction,  176. 

Thbush,  or  aphthous  ulceration  of  the 
mouth  in  consumption,  see  "  Stomatitis." 

Tinkling,  metallic,  its  character,  mecha- 
nism, and  indicational  value,  165-9; 
in  pneumothorax,  232. 

Topogbaphy,  clinical,  of  the  chest-walls, 
3. 

Tbacheophont,  its  character  and  mecha- 
nism, 105. 

Tracheotomy  in  tubercular  ulceration 
of  the  larynx,  512. 

Tubebcle,  definition  of,  405;  its  anatomi- 
cal and  chemical  characters,  406-8;  seat 
of,  in  the  lungs,  411 ;  other  seats  of, 
416-7;  transformation  and  absorp- 
tion of,  409-10;  pressure  of,  causing 
arterial  murmurs,  420  and  425  ; 
table  exhibiting  the  seat  of,  416-7  ; 
inoculation  of,  479. 

Tuberculization  of  bronchial  gland-* 
456. 
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TUBULA.fi  resonance  on  percussion,  its 
mechanism,  character,  and  indicational 
value,  55. 

Tumouhs,  intrathoracic,  their  physical 
signs,  516-8;  general  symptoms  and 
diagnosis  of,  519-21 ;  modes  of  death 
from,  522 ;  treatment  of,  523. 

Tussite  fremitus  or  thrill,  how  caused, 
22. 

  resonance,  its  value  as  an  aid  to 

diagnosis,  125-7. 

Tuekish  hath,  good  effect  of,  in  bron- 
chitis, 337  ;  in  spasmodic  asthma,  375. 

Tympanitic  resonance  on  percussion,  its 
mechanism,  character,  and  indicational 
value,  53-4. 

ULCERATION  of  bowels  in  phthisis, 
448  ;  remarkable  case  of,  without  diar- 
rhoea, (note)  448. 

Undulation  perceptible  to  the  touch  in 
intercostal  space  in  pleurisy,  22  and 
176. 

Ubine  in  pleurisy,  192;  in  pneumonia, 
248 ;  in  chronic  bronchitis  and  emphy- 
sema, 343  ;  in  influenza,  359  ;  in  con- 
sumption, 449. 


VKINS,  enlargement  of  superficial,  dia- 
gnostic of  intrathoracic  tumour,  517. 

Vocal  vibration,  force  of,  influenced  by 
age  and  sex,  20 ;  variations  of,  in 
disease,  their  mechanism  and  indica- 
tional value,  242. 

Voice,  resonance  of,  in  health,  114; 
in  disease,  117  ;  table  exhibiting  the 
varieties  in  the  resonance  of,  in  health, 
126-7  ;  and  in  disease,  128-9. 

Vomiting  a  frequent  accompaniment  of 
whooping  cough,  380 ;  of  phthisis, 
448. 

WASTING  in  consumption,  445. 

Watebs,  mineral,  in  phthisis,  434. 

Whooping  cough,  its  infectious  cha- 
racter, 378;  its  period  of  latency, 
378;  its  ordinary  symptoms,  379; 
its  complications,  382;  its  duration, 
383 ;  morbid  anatomy  of,  383 ;  treat- 
ment of,  384-90. 

Wooden  sound  on  percussion,  its  me- 
chanism and  indicational  value,  60. 


London,  New  Burlington  Street, 
March,  1867. 
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ON  THE  REPARATIVE  PROCESS  IN  HUMAN  TENDONS 

AFTER  SUBCUTANEOUS  DIVISION  FOR  THE  CURE  OF  DEFORMITIES-  * 
With  Plates.    8vo.  cloth,  6s. 

SKETCH    OF  THE    PRINCIPLES  AND   PRACTICE  OF 

SUBCUTANEOUS  SURGERY.    8vo.  cloth,  2s.  6d. 


DR.  WILLIAM   ADDISON,  F.R.S. 

CELL  THERAPEUTICS.   8vo.  cloth,  As. 
ON  HEALTHY  AND  DISEASED  STRUCTURE,  and  the  True 

Principles  op  Treatment  for  the  Cure  of  Disease,  especially  Consumption 
and  Scrofula,  founded  on  Microscopical  Analysis.    8vo.  cloth,  12s. 


DR.  ALD  IS. 

AN  INTRODUCTION  TO  HOSPITAL  PRACTICE  IN  VARIOUS 

COMPLAINTS ;  with  Remarks  on  their  Pathology  and  Treatment.    8vo.  cloth,  as.  6d. 


DR.  SOMERVILLE  SCOTT  ALISON,  M.D.EDIN.,  F.R.C.P. 

THE  PHYSICAL  EXAMINATION  OF  THE  CHEST  IN  PUL- 

MONARY  CONSUMPTION,  AND  ITS  INTERCURRENT  DISEASES.  With 
Engravings.    8vo.  cloth,  12s. 
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DR.  ALTHAUS,    M.D.,  M.R.C.P. 

ON  EPILEPSY,  HYSTERIA,  AND  ATAXY.  Or.  8vo.  cloth,  4*. 


THE  ANATOMICAL  REMEMBRANCES ;   OE,  COMPLETE 

POCKET  ANATOMIST.   Sixth  Edition,  carefully  Revised.    32mo.  cloth,  3s.  6d. 


DR.   MOCALL  ANDERSON,  M.D. 

PARASITIC  AFFECTIONS  OF '  THE  SKIN,    With  Engravings. 

8vo.  cloth,  5s.  .  II. 

ECZEMA.    8vo.  cloth,  5s. 

III. 

PSORIASIS  AND  LEPRA.    With  Chromo-lithograph.    8vo.  cloth,  5*. 


DR.   ANDREW   ANDERSON,  M.D. 

TEN  LECTURES  INTRODUCTORY  TO  THE  STUDY  OF  FEVER. 

Post  8vo.  cloth,  os. 

,         DR.   THOMAS    ANDERSON,  M.D. 

S  HANDBOOK  FOR  YELLOW  FEVER:  its  pathology  and  i 

TREATMENT.    To  which  is  added  a  brief  History  of  Cholera,  and  a  method  of  Cure. 
a         Fcap.  8vo.  cloth,  3s. 


~V  DR.  ARLIDGE. 

i  ON  THE  STATE  OF  LUNACY  AND  THE  LEGAL  PROVISION 

FOR  THE  INSANE;  with  Observations  on  the  Construction  and  Organisation  of 
Asylums.    8vo.  cloth,  7s. 

DR.   ALEXANDER   ARMSTRONG,  R.N. 

OBSERVATIONS  ON  NAVAL   HYGIENE  AND  SCURVY, 

More  particularly  as  the  latter  appeared  during  a  Polar  Voyage.    8vo.  cloth,  Ss. 

MR.  T.  J.  ASHTON. 

ON  THE  DISEASES,  INJURIES,  AND  MALFORMATIONS 

OF  THE  RECTUM  AND  ANUS.    Fourth  Edition.    8vo.  cloth,  8s. 

PROLAPSUS,  FISTULA  IN  ANO,  AND  HEMORRHOIDAL 

AFFECTIONS  ;  their  Pathology  and  Treatment.  Second  Edition.  Post  8vo.  cloth,2s.  Qd 


V 


MR.   W.    B.  ASPINALL. 

SAN  REMO  AS  A  WINTER  RESIDENCE.    With  Coloured  Plates. 

Foolscap  8vo.  cloth,  4s.  6d.  „  

MR.   THOS.   J.   AUSTIN,  M.R.C.S.ENQ. 

A   PRACTICAL  ACCOUNT  OF  GENERAL  PARALYSIS: 

Its  Mental  and  Physical  Symptoms,  Statistics,  Causes,  Seat,  and  Treatment.  8 vo.  cloth,  6s. 
DR.   THOMAS    BALLARD,  M.D. 

♦   A  NEW  AND  RATIONAL  EXPLANATION  OF  THE  DIS-  ? 

EASES  PECULIAR  TO  INFANTS  AND  MOTHERS  J  with  obvious  SnmrestioiM  vV 


for  their  Prevention  and  Cure.    Post  8vo.  cloth,  4s.  6d. 
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<>  DR.    BARCLAY.  jj, 

A    MANUAL    OF    MEDICAL    DIAGNOSIS.     Second  Edition.  I 

Foolscap  8vo.  cloth,  8s.  6d.  n, 

MEDICAL  ERRORS. — Fallacies  connected  with  the  Application  of  the 

Inductive  Method  of  Reasoning  to  the  Science  of  Medicine.    Post  8vo.  cloth,  5s. 

ill. 

GOUT  AND  RHEUMATISM  IN  RELATION  TO  DISEASE 

OF  THE  HEART.    Post  8vo.  cloth,  5s. 


DR.  T.  HERBERT  BARKER,  M.D.,  F.R.S.,  So  MR.  ERNEST  EDWARDS,  B  A 

PHOTOGRAPHS  OF  EMINENT  MEDICAL  MEN,  with  brief 

Analytical  Notices  of  their  Works.    Nos.  I.  to  VIII.,  price  3s.  each. 


DR.  W.  G.  BARKER,  M.D.LOND. 

ON  DISEASES  OF  THE  RESPIRATORY  PASSAGES  AM) 

LUNGS,   SPORADIC   AND    EPIDEMIC;  their  Causes,  Pathology,  Symptoms, 
and  Treatment.    Crown  8vo.  cloth,  6s. 

DR.  BARLOW. 

f  A  MANUAL  OF  THE  PRACTICE  OF  MEDICINE.  Second  f 

Edition.    Fcap.  8vo.  cloth,  12s.  6d. 

DR.    BARNES.  S 

THE  PHYSIOLOGY  AND  TREATMENT  OF  PLACENTA  % 

PREVIA;  heing  the  Lettsomian  Lectures  on  Midwifery  for  18.57.    Post  8vo.  cloth,  6s.  <p 


DR.  BASCOME. 

f  A  HISTORY  OF  EPIDEMIC  PESTILENCES,  FROM  THE  f 

EARLIEST  AGES.    8vo.  cloth,  8s. 


DR.  BASHAM. 

ON  DROPSY,  AND  ITS  CONNECTION  WITH  DISEASES  OF 

THE  KIDNEYS,  HEART,  LUNGS  AND  LIVER.  With  16  Plates.  Third 
Edition.    8vo.  cloth,  12s.  6d.   

MR.  H.  F.  BAXTER,  M.R.C.S.L. 

ON  ORGANIC  POLARITY;  showing  a  Connexion  to  exist  between 
Organic  Forces  and  Ordinary  Polar  Forces.    Crown  8vo.  cloth,  5s. 

MR.  BATEMAN. 

MAGNACOPIA :  A  Practical  Library  of  Profitable  Knowledge,  commu- 
nicating the  general  Minutiae  of  Chemical  and  Pharmaceutic  Routine,  together  with  the 
generality  of  Secrot  Forms  of  Preparations.    Third  Edition.    18mo.  6s. 


MR.   LIONEL  J.   BEALE,  M.R.C.S. 

A  THE  LAWS  OF  HEALTH  IN  THEIR  RELATIONS  TO  MIND  ] 

AND  BODY.    A  Series  of  Letters  from  an  Old  Practitioner  to  a  Patient.    Post  8vo. 
cloth,  7s.  6d.  n 

HEALTH  AND  DISEASE,  IN  CONNECTION  WITH  THE  | 

GENERAL  PRINCIPLES  OF  HYGIENE.    Fcap.  8vo.,  2s.  6d.  ^* 
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DR.  B E ALE,  F.R.S. 

URINE,  URINARY  DEPOSITS,  AND  CALCULI:  and  on  the 

Treatment  of  Urinary  Diseases.  Numerous  Engravings.  Second  Edition,  much  Enlarged. 
Post  8vo.  cloth,  8s.  6d. 

THE  MICROSCOPE,  IN  ITS  APPLICATION  TO  PRACTICAL 

MEDICINE.    Third  Edition.    With  58  Plates.     8 vo.  cloth,  16s. 

in. 

ILLUSTRATIONS  OF  THE  SALTS  OF  URINE,  URINARY 

DEPOSITS,  and  CALCULI.  37  Plates,  containing  upwards  of  170  Figures  copied 
from  Nature,  with  descriptive  Letterpress.    8vo.  cloth,  9s.  6d. 


MR.     B  EAS  LEY, 

THE  BOOK  OF  PRESCRIPTIONS;  containing  3000  Prescriptions. 

Collected  from  the  Practice  of  the  most  eminent  Physicians  and  Surgeons,  English 
and  Foreign.    Third  Edition.    18mo.  cloth,  6s. 

THE  DRUGGIST'S  GENERAL  RECEIPT-BOOK  •  comprising  a 

copious  Veterinary  Formulary  and  Table  of  Veterinary  Materia  Medica  ;  Patent  and 
Proprietary  Medicines,  Druggists'  Nostrums,  &c. ;  Perfumery,  Skin  Cosmetics,  Hair 
Cosmetics,  and  Teeth  Cosmetics ;  Beverages,  Dietetic  Articles,  and  Condiments  •  Trade 
Chemicals,  Miscellaneous  Preparations  and  Compounds  used  in  the  Arts,  &c. ;  with 
useful  Memoranda  and  Tables.    Sixth  Edition.    18mo.  cloth,  6s. 

nr. 

THE  POCKET  FORMULARY  AND  SYNOPSIS   OF  THE 

BRITISH  AND  FOREIGN  PHARMACOPOEIAS;  comprising  standard  and 
approved  Formulae  for  the  Preparations  and  Compounds  employed  in  Medical  Practice. 
Eighth  Edition,  corrected  and  enlarged.    18mo.  cloth,  6s. 


DR.    HENRY  BENNET, 

A   PRACTICAL   TREATISE   ON   INFLAMMATION  AND 

OTHER  DISEASES  OF  THE  UTERUS.  Fourth  Edition,  revised,  with  Additions. 
8vo.  cloth,  16s.  jj 

A  REVIEW  OF  THE  PRESENT  STATE  (1856)  OF  UTERINE 

PATHOLOGY.    8vo.  cloth,  4s. 

in. 

WINTER  IN  THE  SOUTH  OF  EUROPE;  OR,  MENTONE,  THE 

RIVIERA,  CORSICA,  SICILY,  AND  BIARRITZ,  AS  WINTER  CLIMATES. 
Third  Edition,  with  numerous  Plates,  Maps,  and  Wood  Engravings.  Post  8vo  cloth' 
10s.  6d.   

PROFESSOR    BENTLEY,  F.L.S. 

A  MANUAL  OF  BOTANY.   With  nearly  1,200  Engravings  on  Wood. 

Fcap.  8vo.  cloth,  12s.  6d.  ^  

DR.  BERNAYS. 

NOTES  FOR  STUDENTS  IN  CHEMISTRY;  being  a Syllabw com- 

piled  from  the  Manuals  of  Miller,  Fowncs,  Bcrzelius,  Qerliardt,  Gorup-Besanez  *p 
Fourth  Edition.    Fscap.  8vo.  cloth,  3».  r  '  aQ- 
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MR.   HENRY    HEATHER  BIGG. 

ORTHOPRAXY',  the  Mechanical  Treatment  of  Deformities,  Debilities,  and 
Deficiencies  of  the  Human  Frame.    With  Engravings.    Post  8vo.  cloth,  10». 

DR.   BILLING,  F.R.S. 

ON  DISEASES  OF  THE  LUNGS  AND  HEART.  8vo.  cloth,  6*. 

DR.  S.  B.  BIRCH,  M.D. 

CONSTIPATED  BOWELS  :  the  Various  Causes  and  the  Rational  Means 
of  Cure.    Second  Edition.    Post  8vo.  cloth,  3s.  6d. 

DR.  GOLDINQ    BIRD,  F.R.S. 

URINARY  DEPOSITS;  THEIR  DIAGNOSIS,  PATHOLOGY, 

AND  THERAPEUTICAL  INDICATIONS.  With  Engravings.  Fifth  Edition. 
Edited  by  E.  Lloyd  Birkett,  M.D.    Post  8vo.  cloth,  10s.  6d. 

ELEMENTS  OF  NATURAL  PHILOSOPHY;  being  an  Experimental 
Introduction  to  the  Study  of  the  Physical  Sciences.  With  numerous  Engravings.  Fifth 
Edition.  Edited  by  Charles  Brooke,  M.B.  Cantab.,  F.R.S.  Fcap.  8vo.  cloth, 
12s.  6d.   ^ 

MR.   BISHOP,  F.R.S. 

ON  DEFORMITIES  OF  THE  HUMAN  BODY,  then-  Pathology 

and  Treatment.    With  Engravings  on  Wood.    8vo.  cloth,  10s. 

ON  ARTICULATE  SOUNDS,  AND  ON  THE  CAUSES  AND 

CURE  OF  IMPEDIMENTS  OF  SPEECH.    8vo.  cloth,  4s. 

MR.   P.   HINCKES    BIRD,  F.R.C.S. 

PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN 

AND  INFANTS  AT  THE  BREAST.  Translated  from  the  French  of  M.  Bouchut, 
with  Notes  and  Additions.    8vo.  cloth.  203- 

MR.  BLAINE. 

OUTLINES  OF  THE  VETERINARY  ART;  OR,  A  TREATISE 

ON  THE  ANATOMY,  PHYSIOLOGY,  AND  DISEASES  OF  THE  HORSE, 
NEAT  CATTLE,  AND  SHEEP.  Seventh  Edition.  By  Charles  Steel,  M.R.C.V.S.L. 
With  Plates.    8vo.  cloth,  18s. 

MR.  BLOXAM. 

CHEMISTRY,  INORGANIC  AND  ORGANIC ;  with  Experiments 

and  a  Comparison  of  Equivalent  and  M^cular^rmnlaB.  With  276  Engravings  on  A\  cod. 

8vo.  cloth,  16s.   „„„ 

DR.  BOURGUIGNON. 

ON  THE  CATTLE  PLAGUE;  OR,  CONTAGIOUS  TYPHUS  IN 

HORNED  CATTLE:  its  History,  Origin,  Description,  and  Treatment.    Post  8vo.  5s. 


MR.  JOHN    E.  BOWMAN,   <fc   MR.   C.   L.  BLOXAM. 

I. 

PRACTICAL  CHEMISTRY,  including  Analysis.   With  numerous  Illus- 

f         trations  on  Wood.    Fifth  Edition.    Foolscap  8vo.  cloth,  6s.  6d. 
1  II. 

^   MEDICAL  CHEMISTRY  ;  with  Illustrations  on  Wood.   Fourth  Edition, 

M         carefully  revised.    Fcap.  8vo.  cloth,  6s.  6d. 
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DR.  JAMES  BRIGHT. 

ON  DISEASES  OF  THE  HEART,  LUNGS,  &  AIR  PASSAGES ; 

with  a  Review  of  the  several  Climates  recommended  in  these  Affections.  Third  Edi- 
tion.   Post  8vo.  cloth,  9s. 

DR.    BRINTON,  F.R.S. 

THE  DISEASES  OF  THE  STOMACH,  with  an  Introduction  on  its 

Anatomy  and  Physiology ;  being  Lectures  delivered  at  St.  Thomas's  Hospital.  Second 
Edition.  8vo.  cloth,  10s.  6d. 

INTESTINAL  OBSTRUCTION.  "'Edited  by  Dr.  Buzzaed.    Post  8vo. 

cloth,  5s. 

MR.  BERNARD  E.  BRODHURST,  F.R.O.S. 

CURVATURES  OF  THE  SPINE:  their  Causes,  Symptoms,  Pathology, 
and  Treatment.    Second  Edition.    Roy.  8vo.  cloth,  with  Engravings,  7s.  6d. 

ON  THE  NATURE  AND  TREATMENT  OF  CLUBFOOT  AND 

ANALOGOUS  DISTORTIONS  involving  the  TIBIO-TARSAL  ARTICULATION. 
With  Engravings  on  Wood.    8vo.  cloth,  4s.  6c?. 

nr. 

y  PRACTICAL  OBSERVATIONS  ON  THE  DISEASES  OF  THE 


ft         JOINTS  INVOLVING  ANCHYLOSIS,  and  on  the  TREATMENT  for  the 
&         RESTORATION  of  MOTION.    Third  Edition,  much  enlarged,  8vo.  cloth,  4s.  6d. 
Q   

MR.   THOMAS    BRYANT,  F.R.C.S. 

ON  THE  DISEASES  AND  INJURIES  OF  THE  JOINTS 

CLINICAL  AND  PATHOLOGICAL  OBSERVATIONS.  Post  8vo.  cloth,  7s.  6d. 

THE  SURGICAL  DISEASES  OF  CHILDREN.    The  Lettsomian 

Lectures,  delivered  March,  18G3.    Post  8vo.  cloth,  5s. 

in. 

CLINICAL  SURGERY.    Parts  I.  to  VII.    8vo.3  3s.  6d.  each. 


DR.  BRYCE. 

ENGLAND  AND  FRANCE  BEFORE  SEBAST0P0L,  looked  at 

from  a  Medical  Point  of  View.    8vo.  cloth,  6s. 


DR.    BUCKLE,    M.D.,  L.R.C.P.LOND 

VITAL  AND  ECONOMICAL  STATISTICS  OF  THE  HOSPITALS 

INFIRMARIES,  &c,  OF  ENGLAND  AND  WALES.    Royal  8vo.  5s. 


DR.    BUDD,  F.R.S. 

ON  DISEASES  OF  THE  LIVER. 

1     Illustrated  with  Coloured  Plates  and  Engravings  on  Wood.  Third  Edition.   8 vo.  cloth  16s 

k  ON  THE  ORGANIC  DISEASES  AND  FUNCTIONAL  DIS 

V-        ORDERS  OF  THE  STOMACH.    8vo.  cloth,  9s. 
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DR.  JOHN  CHARLES  BUCKNILL,  F.R.3.,  &  DR.  DANIEL  H.  TUKE. 

A  MANUAL  OF  PSYCHOLOGICAL  MEDICINE :  containing 

the  History,  Nosology,  Description,  Statistics,  Diagnosis,  Pathology,  and  Treatment  of 
Insanity.    Second  Edition.    8 vo.  cloth,  15s. 

MR.  CALLENDER,  F.R.C.S. 

FEMORAL  ETJPTURE:  Anatomy  of  the  Parts  concerned.  With  Plates. 
8vo.  cloth,  4s.   

DR.  JOHN    M.   CAMPLIN,  F.L.8. 

ON  DIABETES,   AND   ITS  SUCCESSFUL  TREATMENT. 

Third  Edition,  by  Dr.  Glover.    Fcap.  8vo.  cloth,  3s.  6d. 

MR.   ROBERT    B.   CARTER,  M.R.C.S. 

ON  THE  INFLUENCE  OF  EDUCATION  AND  TRAINING 

IN  PREVENTING  DISEASES  OF  THE  NERVOUS  SYSTEM.  Fcap.  8vo.,  6s. 

THE  PATHOLOGY  AND  TREATMENT  OF  HYSTERIA.  Post 

8vo.  cloth,  4s.  6d.  ^A>^v.w^-^-~^^ 

DR.  CARPENTER,  F.R.S. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY,  with  numerous  nius-  4 

trations  on  Steel  and  Wood.    Sixth  Edition.    Edited  by  Mr.  Henky  Powee.    8to.  S 

cloth,  26s.                                      ii.  A 

A  MANUAL  OF  PHYSIOLOGY.     With  252  Illustrations  on  Steel  & 

and  Wood.   Fourth  Edition.    Fcap.  8vo.  cloth,  12s.  Gd.  ^ 

l  THE  MICROSCOPE  AND  ITS  REVELATIONS,  with  nume-  | 

rous  Engravings  on  Steel  and  Wood.   Third  Edition.    Fcap.  8vo.  cloth,  12s.  Gd. 

DR.  CHAMBERS. 

LECTURES,  CHIEFLY  CLINICAL.  Fourth  Edition.  8vo.  cloth,  14*. 

THE  INDIGESTIONS  OR  DISEASES  OF  THE  DIGESTIVE 

ORGANS  FUNCTIONALLY  TREATED.    8vo.  cloth,  10s. 

in. 

SOME  OF  THE  EFFECTS  OF  THE  CLIMATE  OF  ITALY. 

Crown  8vo.  cloth,  4s.  Gd.   

DR.  CHANCE,  M.B. 

YIRCHOW'S  CELLULAR  PATHOLOGY,  AS  BASED  UPON 

PHYSIOLOGICAL  AND  PATHOLOGICAL  HISTOLOGY.    With  144  Engrav- 
ings on  Wood.    8vo.  cloth,  16s.   ^ 

MR.  H.    T.  CHAPMAN,  F.R.C.S. 

THE  TREATMENT  OF  OBSTINATE  ULCERS  AND  CUTA- 

NEOUS  ERUPTIONS  OF  THE  LEG  WITHOUT  CONFINEMENT.  Third 
Edition.    Post  8vo.  cloth,  3s.  6d. 

ii. 

VARICOSE  VEINS  :  their  Nature,  Consequences,  and  Treatment,  Pallia- 
tive and  Curative.    Second  Edition.    Post  8vo.  cloth,  3s.  Gd. 
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MR.  P YE  HENRY  CHAVASSE,  F.R.C.S. 

ADYICE  TO  A  MOTHER  ON  THE  MANAGEMENT  OF 

HER  CHILDREN.    Eighth  Edition.    Foolscap  8vo.,  2s.  6d. 

ADYICE  TO  A  WIFE  ON  THE  MANAGEMENT  OF  HEE 

OWN  HEALTH.  With  an  Introductory  Chapter,  especially  addressed  to  a  Young 
Wife.    Seventh  Edition.    Fcap.  8vo.,  2s.  6d. 


MR.   LE    GROS    CLARK,  F.R.C.S 

OUTLINES  OF  SURGERY  ;  being  an  Epitome  of  the  Lectures  on  the 

Principles  and  the  Practice  of  Surgery,  delivered  at  St.  Thomas's  Hospital.  Fcap.  8vo. 
cloth,  5s. 

MR.   JOHN    CLAY,  M.R.C.S. 

KIWISCH  ON  DISEASES  OF  THE  OY ARIES :  Translated,  by 

permission,  from  the  last  German  Edition  of  his  Clinical  Lectures  on  the  Special  Patho- 
logy and  Treatment  of  the  Diseases  of  Women.  With  Notes,  and  an  Appendix  on  the 
Operation  of  Ovariotomy.    Royal  12mo.  cloth,  16s. 


k  DR.    COCKLE,  M.D. 

|  ON  INTRA-THORACIC  CANCER,  8vo.  6s.  6* 


MR.   W.   WHITE  COOPER. 

ON  WOUNDS  AND  INJURIES  OF  THE  EYE.  Illustrated  by 

17  Coloured  Fjgurea  and  41  Woodcuts.    8vo.  cloth,  12s. 

ON  NEAR  SIGHT,  AGED  SIGHT,  IMPAIRED  YISION 

AND ^THB  MEANS  OF  ASSISTING  SIGHT.  With  31  Illustration  on  Wood. 
Second  Edition.    Fcap.  8vo.  cloth,  7s.  G</. 


MR.  COLLIS,    M.B.DUB.,  F.R.C.S.I. 

THE  DIAGNOSIS  AND  TREATMENT   OF  CANCER  AND 

THE  TUMOURS  ANALOGOUS  TO  IT.    With  coloured  Plates.    8 vo.  cloth,  14s.  <> 

DR.  CONOLLY. 

THE  CONSTRUCTION  AND  GOVERNMENT  OF  LUNATIC 

ASYLUMS  AND  HOSPITALS  FOR  THE  INSANE.    With  Plans.  Post8vo. 
cloth,  6s.  .   

MR.  COOLEY. 

COMPREHENSIVE  SUPPLEMENT  TO  THE  PHARMACOPEIAS. 

THE   CYCLOPAEDIA   OF   PRACTICAL  RECEIPTS,  PRO- 

CESSES,  AND  COLLATERAL  INFORMATION  IN  THE  ARTS,  MANU- 
FACTURES, PROFESSIONS,  AND  TRADES,  INCLUDING  MEDICINE, 
PHARMACY,  AND  DOMESTIC  ECONOMY ;  designed  as  a  General  Book  of 
Reference  for  the  Manufacturer,  Tradesman,  Amateur,  and  Heads  of  Families.  Fourth 
and  greatly  enlarged  Edition,  8vo.  cloth,  28s. 
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Q  SIR   ASTLEY  COOPER,   BART.,  F.R.S.  <j> 

ON  THE  STRUCTURE  AND  DISEASES  OF  THE  TESTIS. 

With  24  Plates.    Second  Edition.   Royal  4to.,  20s. 


MR.  COOPER. 

A  DICTIONARY  OF  PRACTICAL  SURGERY  AND  ENCYCLO- 

PjEDIA  OF  SURGICAL  SCIENCE.  New  Edition,  brought  down  to  the  present 
time.  By  Samuel  A.  Lane,  E.R.C.S.,  assisted  by  various  eminent  Surgeons.  Vol.  I., 
8vo.  cloth,  £1.  5s. 


MR.   HOLMES    COOTE,  F.R.C.S. 

A  REPORT  ON  SOME  IMPORTANT  POINTS  IN  THE 

TREATMENT  OF  SYPHILIS.    8vo.  cloth,  5s. 


DR.  COTTON. 
I. 


ON  CONSUMPTION:     Its  Nature,  Symptoms,  and  Treatment.  To 

which  Essay  was  awarded  the  Fothergillian  Gold  Medal  of  the  Medical  Society  of 
London.    Second  Edition.    8vo.  cloth,  8s. 

PHTHISIS  AND  THE  STETHOSCOPE;  OE,  THE  PHYSICAL 

SIGNS  OF  CONSUMPTION.    Third  Edition.    Foolscap  8vo.  cloth,  3s. 


MR.  COULSON. 
I. 


ON  DISEASES  OF  THE  BLADDER  AND  PROSTATE  GLAND. 

New  Edition,  revised.    In  Preparation. 

ON  LITHOTRITY  AND  LITHOTOMY;  with  Engravings  on  Wood. 


MR.   WILLIAM    CRAIG,   L.F.P.S.,  GLASGOW. 

ON  THE  INFLUENCE  OF  VARIATIONS  OF  ELECTRIC 

TENSION  AS  THE  REMOTE  CAUSE  OF  EPIDEMIC  AND  OTHER 
DISEASES.    8vo.  cloth,  10s. 


MR.  CURLING,  F.R.S. 
I. 


0BSERYATI0NS  ON  DISEASES  OF  THE  RECTUM.  Third 

Edition.    8vo.  cloth,  7s.  6d.  jj. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS, 

SPERMATIC  CORD,  AND  SCROTUM.    Third  Edition,  with  Engravings.  8vo. 

cloth,  16s.   «• 

DR.   DALRYMPLE,   M.R.C.P.,  F.R.C.S. 

THE  CLIMATE  OF  EGYPT :  METEOROLOGICAL  AND  MEDI- 

CAL  OBSERVATIONS,  with  Practical  Hints  for  Invalid  Travellers.  Post  8vo.  cloth,  4s. 

MR.  JOHN    DALRYMPLE,   F.R.S.,   F.R.C.S.  t 

PATHOLOGY  OF  THE  HUMAN  EYE.    Complete  in  Nine  Fasciculi:  | 

imperial  4to.,  20s.  each;  half-bound  morocco,  gilt  tops,  9/.  15s.  4/ 
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DR.  HERBERT   DAVIES.  | 

ON  THE  PHYSICAL  DIAGNOSIS  OF  DISEASES  OE  THE 

LUNGS  AND  HEART.    Second  Edition.   Post  8vo.  cloth,  8s. 


DR.    D  A  V  E  Y. 

THE  GANGLIONIC  NERVOUS*  SYSTEM :  its  structure,  Fuuctions, 

and  Diseases.    8vo.  cloth,  9s.  n. 

ON  THE  NATURE  AND  PEOXIMATE   CAUSE  OF  IN- 
sanity.  Post  8vo.  cloth,  3s.   

DR.  HENRY  DAY,  M.D.,  M.R.C.P. 

CLINICAL  HISTORIES:  •with  Comments.    8vo.  cloth,  7s.  6d. 

MR.  DIXON. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISEASES  OF 

THE  EYE.    Third  Edition.    Post  8vo.  cloth,  9s. 


DR.  DOBELL. 

DEMONSTRATIONS  OF  DISEASES  IN  THE  CHEST,  AND 

THEIR  PHYSICAL  DIAGNOSIS.    With  Coloured  Plates.   8vo.  cloth,  12s.  6d. 

LECTURES  ON  THE  GERMS  AND  VESTIGES  OF  DISEASE, 

and  on  the  Prevention  of  the  Invasion  and  Fatality  of  Disease  by  Periodical  Examinations. 
8vo.  cloth.  6s.  6d.  ra 

A  MANUAL  OF  DIET  AND  REGIMEN  FOR  PHYSICIAN 

AND  PATIENT.    Third  Edition  (for  the  year  1865).    Crown  8vo.  cloth,  Is.  6c*. 

ON  TUBERCULOSIS :  ITS  NATURE,  CAUSE,  AND  TREAT- 

MENT;  with  Notes  on  Pancreatic  Juice.    Second  Edition.    Crown  8vo.  cloth,  3s.  6d. 

ON  WINTER  COUGH  (CATARRH,  BRONCHITIS,  EMPHY- 

SEMA,  ASTHMA);  with  an  Appendix  on  some  Principles  of  Diet  in  Disease- 
Lectures  delivered  at  the  Royal  Infirmary  for  Diseases  of  the  Chest.  Post  8vo.  cloth, 
5s.  6d.   


DR.  TOOGOOD  DOWNING. 

NEURALGIA :   its  various  Forms,  Pathology,  and  Treatment.  The 
Jacksosian  Peize  Essay  foe  1850.    8vo.  cloth,  10s.  6d. 


DR  DRUIT — F     F  R  O  S 

THE  SURGEON'S  VADE-MECUM;  with  numerous  Engravings  on 

Wood.    Ninth  Edition.    Foolscap  8vo.  cloth,  12s.  (yd. 


MR.   DUNN,  F.R.C.S. 

PSYCHOLOGY— PHYSIOLOGICAL,  45.;  MEDICAL,  3s. 

SIR   JAMES    EYRE,  M.D. 

|  THE  STOMACH  AND  ITS  DIFFICULTIES.    Fifth  Edition. 

♦  Fcap.  8vo.  cloth,  2s.  6d.  n 

|  PRACTICAL  REMARKS  ON  '  SOME  EXHAUSTING  DIS- 

H         EASES.    Second  Edition.   Post  8vo.  cloth,  4s.  6d. 
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DR.  FAYRER,  M.D.,  F.R.C.S. 

CLINICAL  SURGERY  IN  INDIA.  With  Engravings.  8vo.  cloth,  16.. 


DR.  FENWICK. 

ON  SCROFULA  AND  CONSUMPTION.    Clergyman's  Sore  Throat, 

Catarrh,  Croup,  Bronchitis,  Asthma.    Fcap.  8vo.,  2s.  6d. 


SIR  WILLIAM  FERQUSSON,  BART.,  F.R.S. 

A  SYSTEM  OE  PRACTICAL  SURGERY;  with  numerous  illus- 
trations on  Wood.   Fourth  Edition.   Fcap.  8vo.  cloth,  12s.  6d. 

SIR  JOHN   FIFE,  F.R.C.S.  AND    MR.  URQUHART. 

MANUAL  OE  THE  TURKISH  BATH.     Heat  a  Mode  of  Cure  and 
a  Source  of  Strength  for  Men  and  Animals.    With  Engravings.    Post  8vo.  cloth,  5s. 


MR.  FLOWER,  F.R.S.,    F.R.C.S.  -r^-rv-rr 

DIAGRAMS  OE  THE  NERYES  OE  THE  HUMAN  BODY, 

exhibiting  their  Origin,  Divisions,  and  Connexions,  with  their  Distribution  to  the  various 
Regions  of  the  CuLeous  Surface,  and  to  all  the  Muscles.    Folio,  containmg  Six 

Plates,  14s.   

DR.   BALTHAZAR   FOSTER,   M.D.,  M.R.CP. 

THE  USE  OF  THE  SPHYGMOGRAPH  IN    HE  INYESTI- 

GATION  OF  DISEASE.    With  Engravings.    8vo.  cloth,  2s.  6d. 

MR.  FOWNES,  PH.D.,  F.R.S. 

*    A   MANUAL    OF    CHEMISTRY;  with  187  Illustrations  on  Wood. 

Ninth  Edition.    Fcap.  8 vo.  cloth,  12s.  6d. 
Edited  by  H.  Benoe  Jones,  M.D.,  F.R.S.,  and  A.  W.  Hofmann,  Ph.D.,  F.R.S. 

CHEMISTRY,  AS  EXEMPLIFYING  THE  WISDOM  AND 

BENEFICENCE  OF  GOD.    Second  Edition.    Fcap.  8vo.  cloth,  4s.  6d. 
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INTRODUCTION  TO  QUALITATIVE  ANALYSIS.  Post  8vo.  cloth,  25. 

DR.   D.  0.  T.  FRANCIS. 

CHANGE  OF  CLIMATE;  considered  as  a  Remedy  in  Dyspeptic,  Pul- 
monary and  other  Chronic  Affections;  with  an  Account  of  the  most  Ehgible  Places  of 
Residence  for  Invalids,  at  different  Seasons  of  the  Year.    Post  8vo.  cloth,  8s.  6d. 

DR.  W.  FRAZER. 

ELEMENTS  OF  MATERIA  MEDICA;  containing  the  Chemistry 
a^Natural  History  of  Drugs-their  Effects,  Doses,  and  Adulterations.  Second  Ed.t.on. 
8vo.  cloth,  10s.  6d. 

C.  REMIGIUS    FRESENIUS.  utitVCTC 

f  A  SYSTEM  OF  INSTRUCTION  IN  CHEMICAL  ANAL  1  bib, 

i  Edited  by  Lloyd  Bullock,  F.C.S.  .  .,1,.,:.  o..„ 

$     Qualitative.    Sixth  Edition,  with  Coloured  Plate  illustrating  Spectrum  Analjsi5.  bio. 

&         cloth,  10s.  6d.  Quantitative.    Fourth  Edition.    8vo.  cloth,  18s. 
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ON  DISEASES  OF  THE  CHEST,  including  Diseases  of  the  Heart 

and  Great  Vessels.    With  Engravings.    8vo.  cloth,  12s.  6d. 

ON  DISEASES  OE  TEE  HEART  AND  GREAT  YESSELS. 

8vo.  cloth,  7s.  6d.  in. 

ON  RHEUMATISM,  RHEUMATIC  GOUT,  AND  SCIATICA: 

their  Pathology,  Symptoms,  and  Treatment.    Third  Edition.   8vo.  cloth,  12s.  6d. 

MR.  GALLOWAY. 

THE  FIRST  STEP  IN  CHEMISTRY.     Third  Edition.    Fcap.  8vo. 
cloth,  5s.  ii. 

THE  SECOND  STEP  IN  CHEMISTRY;   or,  the  Student's  Guide  to 
the  Higher  Branches  of  the  Science.    With  Engravings.    8vo.  cloth,  10s. 
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A  MANUAL  OF  QUALITATIVE  ANALYSIS.  Fourth  Edition. 

Post  8vo.  cloth,  6s.  6d.  IV. 

CHEMICAL  TABLES.  On  Five  Large  Sheets,  for  School  and  Lecture 
K         Rooms.    Second  Edition.    4s.  6d. 

V  MR.  J.   SAMPSON  GAMGEE. 

HISTORY  OE  A  SUCCESSFUL  CASE  OF  AMPUTATION  AT 

THE  HIP-JOINT  (the  limb  48-in.  in  circumference,  99  pounds  weight).  With  4 
Photographs.    4to  cloth,  10s.  6d. 


MR.   F.  J.    GANT,  F.R.C.S. 

THE  PRINCIPLES  OF  SURGERY  :    Clinical,  Medical,  and  Opera- 

tive.    With  Engravings.    8vo.  cloth,  18s. 

THE  IRRITABLE  BLADDER :  its  Causes  and  Curative  Treatment. 

Post  8vo.  cloth,  4s.  6d.   

DR.  GIBB,  M.R.C.P. 

ON  DISEASES  OF  THE  THROAT  AND  WINDPIPE,  as 

reflected  by  the  Laryngoscope.  Second  Edition.  With  11G  Engravings.  Post  8vo. 
cloth,  10s.  6d.  n 

THE  LARYNGOSCOPE  IN  DISEASES  OF  THE  THROAT, 

with  a  Chapter  on  Riiikoscopy.  Second  Edition,  elharged,  .with  Engravings.  Crown 
8vo.,  cloth,  5s.   ■„ 

MRS.  GODFREY. 

ON  THE  NATURE,  PREVENTION,  TREATMENT.  AND  CURE 

OF  SPINAL  CURVATURES  and  DEFORMITIES  of  the  CHEST  and  LIMBS, 
without  ARTIFICIAL  SUPPORTS  or  any  MECHANICAL  APPLIANCES- 
Third  Edition,  Revised  and  Enlarged.    8vo.  cloth  5s. 


DR.    GORDON     M.D  .  C.B 

ARMY  HYGIENE.  8vo.  cloth,  &$. 
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ON  GOUT  ;  its  History,  its  Causes,  and  its  Cure.    Fourth  Edition.    Post    *  j 

8vo.  cloth,  8s.  6d.   

DR.   GRANVILLE,  F.R.S. 

THE  •  MINERAL   SPRINGS    OF   VICHY  :  their  Efficacy  in  the 

Treatment  of  Gout,  Indigestion,  Gravel,  &c.    8vo.  cloth,  3s, 

ON  SUDDEN  DEATH.    Post  8vo.,  2s.  u. 

DR.   GRAVES    M.D.,  F.R.S. 

STUDIES   IN   PHYSIOLOGY  AND  MEDICINE.  Edited  by 

Dr.  Stokes.    With  Portrait  and  Memoir.    8vo.  cloth,  14s. 

DR.  S.   C.   GRIFFITH,  M.D. 

ON  DERMATOLOGY  AND  THE  TREATMENT  OF  SKIN 

DISEASES  BY  MEANS  OF  HERBS,  IN  PLACE   OF  ARSENIC  AND 
MERCURY.    Fcap.  8vo.  cloth,  3s. 

MR.  GRIFFITHS. 

CHEMISTRY    OF    THE    FOUR    SEASONS -Spring,    Summer,  I 

Autumn,  Winter.    Illustrated  with  Engravings  on  Wood.    Second  Edition.    Foolscap  5 

8vo.  cloth,  7s.  6d.    » 

THE  SIMPLE  TREATMENT  OF  DISEASE;  deduced  from  the  § 

Methods  of  Expectancy  and  Revulsion.    18mo.  cloth,  4s.  /> 
DR.*  GUY  AND   DR.  JOHN  HARLEY. 

HOOPER'S  PHYSICIAN'S  YADE-MECUM;  OB,  MANUAL  OF 

THE  PRINCIPLES  AND  PRACTICE  OF  PHYSIC.    Seventh  Edition,  consider- 
ably enlarged,  and  rewritten.    Foolscap  8vo.  cloth,  12s.  6d. 

GUY'S  HOSPITAL  REPORTS.   Third  Series.  Vols.  I.  to  XH.,  8to., 

7s.  6d.  each.   „,.,,~~ 

DR.   HABERSHON,  F.R.C.P. 

ON  DISEASES  OF  THE  ABDOMEN,  comprising  those  of  the 
Stomach  and  other  Parts  of  the  Alimentary  Canal,  GJsophagus,  Stomach,  Cascum, 
Intestines,  and  Peritoneum.    Second  Edition,  with  Plates.    8vo.  cloth.  1  is. 

ON  THE  INJURIOUS  EFFECTS  OF  MERCURY  IN  THE 

TREATMENT  OF.  DISEASE.    Post  8vo.  cloth,  3s.  6d. 


DR.   C.  RADCLYFFE  HALL. 

TORQUAY  IN  ITS  MEDICAL  ASPECT  AS  A  RESORT  FOR 

PULMONARY  INVALIDS.    Post  8vo.  cloth,  5s. 


DR.   MARSHALL   HALL,  F.R.S. 

PRONE  AND  POSTURAL  RESPIRATION  IN  DROWNING 

AND   OTHER   FORMS  OF  APNCEA   OR   SUSPENDED  RESPIRATION. 
Post  8vo.  cloth.  5s.  n.  i 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  IN  MEDI-  | 
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MR.  HARDWICH. 

A    MANUAL   OF  PHOTOGRAPHIC    CHEMISTRY.  With 

Engravings.    Seventh  Edition.   Foolscap  8vo.  cloth,  7s.  6d. 
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DR.  d.   BOWER   HARRISON,   M.D.,  M.R.C.P. 

LETTERS  TO  A  YOUNG  PRACTITIONER  ON  THE  Dis- 
eases OF  CHILDREN.   Foolscap  8vo.  cloth,  3s. 

ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OF  LEAD,  and  its  Effects  on  the  Human  Body.    Foolscap  8vo.  cloth,  3s.  6d. 


DR.  HARTWIG. 


ON   SEA  BATHING  AND  SEA  AIR.     Second  Edition.  Fcap. 

8vo.,  2s.  6d.  ec. 

ON  THE  PHYSICAL  EDUCATION  OF  CHILDREN.  Fcap. 

8vo.,  2s.  6d. 
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DR.  A.   H.  HASSALL. 

|  THE  URINE,  IN  HEALTH  AND  DISEASE ;  being  an  Ex- 

jE  planation  of  the  Composition  of  the  Urine,  and  of  the  Pathology  and  Treatment  of 

X  Urinary  and  Renal  Disorders.    Second  Edition.    With  79  Engravings  (23  Coloured). 

M  Post  8vo.  cloth,  12s.  6d. 

I  THE  MICROSCOPIC  ANATOMY  OF  THE  HUMAN  BODY, 

$         IN  HEALTH  AND  DISEASE.     IUustrated  with  Several  Hundred  Drawings  in  <> 
Colour.    Two  vols.  8vo.  cloth,  £1.  10s. 

MR.  ALFRED    HAVILAND,  M.R.C.S. 

CLIMATE,  WEATHER,  AND  DISEASE ;  being  a  Sketch  of  the 

Opinions  of  the  most  celebrated  Ancient  and  Modern  Writers  with  regard  to  the  Influence 
of  Climate  and  Weather  in  producing  Disease.  With  Four  coloured  Engravings.  8vo. 
cloth,  7s. 


DR.    HEADLAND,    M.D.,  F.R.CP. 

ON  THE  ACTION  OF  MEDICINES  IN  THE  SYSTEM. 

Fourth  Edition.    8vo.  cloth,  14s. 
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A  MEDICAL  HANDBOOK ;  comprehending  such  Information  on  Medical 
and  Sanitary  Subjects  as  is  desirable  in  Educated  Persons.  Second  Thousand.  Foolscap 
8vo.  clotb,  oi.  r 

DR.  HEALE. 

|  A  TREATISE  ON  THE  PHYSIOLOGICAL  ANATOMY  OF 

THE  LUNGS.    With  Engravings.    8vo.  cloth,  8». 

A  TREATISE  ON  VITAL  CAUSES.  8vo.  doth,  9,. 

 •  

b  2 


20  MESSRS.  CHURCHILL  &  SON8?  PUBLICATIONS. 

 _ — —  

MR.   CHRISTOPHER   HEATH,  F.R.C.S. 
I. 

PRACTICAL  ANATOMY :  a  Manual  of  Dissections.    With  numerous 

Engravings.    Fcap.  8vo.  cloth,  10s.  6d. 

A  MANUAL  OF  MINOR  SURGERY  AND  BANDAGING,  FOR 

THE  USE  OF  HOUSE-SURGEONS,  DRESSERS,  AND  JUNIOR  PRAC- 
TITIONERS.   With  Illustrations.    Third  Edition.    Fcap.  8vo.  cloth,  5*. 


MR.  HIGGIN BOTTOM,   F.R.S.,  F.R.C.S.E. 

A  PRACTICAL  ESSAY  ON  THE  USE  OF  THE  NITRATE  OF 

SILVER  IN  THE  TREATMENT  OF  INFLAMMATION,  WOUNDS,  AND 
ULCERS.    Third  Edition,  8vo.  cloth,  6s. 


THE  HARMONIES  OF  PHYSICALSSCIENCE  IN  RELATION 

TO  THE  HIGHER  SENTIMENTS;  with  Observations  on  Medical  Studies,  and  on 
the  Moral  and  Scientific  Relations  of  Medical  Life.    Post  8vo.  cloth,  4  s. 
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MR.  J.  A.   HINGESTON,   M.R.C.S.  A* 

TOPICS  OF  THE  DAY,  MEDICAL,  SOCIAL,  AND  SCIENTIFIC.  Z 

Crown  8vo.  cloth,  7s.  Gd. 
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DR.  HODGES. 

THE  NATURE,  PATHOLOGY,  AND  TREATMENT  OF  PUER-  X 

PERAL  CONVULSIONS.    Crown  8vo.  cloth,  3s. 


DR.   DECIMUS  HODGSON. 

THE  PROSTATE  GLAND,  AND  ITS  ENLARGEMENT  IN 

OLD  AGE.    With  12  Plates.    Royal  8vo.  cloth,  6s. 


MR.  JABEZ  HOGG. 

A  MANUAL  OF  OPHTHALMOSCOPIC  SURGERY;  being  a 

Practical  Treatise  on  the  Use  of  the  Ophthalmoscope  in  Diseases  of  the  Eye.  Third 
Edition.    With  Coloured  Plates.    8vo.  cloth,  10s.  6rf. 


MR.  0.UTHER    HOLDEN,  F.R.C.S. 
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HUMAN    OSTEOLOGY :  with  Plates,  showing  the  Attachments  of  the 
Muscles.    Third  Edition.    8vo.  cloth,  16s.  ^ 

A  MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY.  £ 

With  Engravings  on  Wood.    Second  Edition.    8vo.  cloth,  16s. 
^$^-©*—  ,  3<s— "5£5> 


4$te~*n — —  — —  *•* 

MESSRS.  CHURCHILL  &  SONS'  PUBLICATIONS. 

 —  J*3-*- 

MR    BARNARD    HOLT,  F.R.C.S. 

ON  THE  IMMEDIATE  TREATMENT  OE  STRICTURE  OF  " 

THE  URETHRA.    Second  Edition,  Enlarged.     8vo.  cloth,  3s. 


DR.   W.   CHARLES  HOOD. 

SUGGESTIONS  FOR  THE  EUTUKE  PROYISION  OE  CRIML 

NAL  LUNATICS.    8vo.  cloth,  5s.  6d. 


DR.   P.  HOOD. 

THE  SUCCESSFUL  TREATMENT  OF  SCARLET  FEVER ; 

also,  OBSERVATIONS  ON  THE  PATHOLOGY  AND  TREATMENT  OF 
CROWING  INSPIRATIONS  OF  INFANTS.    Post  8vo.  cloth,  5s. 


MR.  JOHN  HORSLEY. 

A  CATECHISM  OF  CHEMICAL  PHILOSOPHY ;  being  a  Familiar 

Exposition  of  the  Principles  of  Chemistry  and  Physics.  With  Engravings  on  Wood. 
Designed  for  the  Use  of  Schools  and  Private  Teachers.    Post  8vo.  cloth,  6s.  6d. 


MR.   LUKE    HOWARD,  F.R.S. 

ESSAY  ON  THE  MODIFICATIONS  OF  CLOUDS.    Third  Edition, 

by  W.  D.  and  E.  Howakd.  With  6  Lithographic  Plates,  from  Pictures  by  Kenyon. 
4to.  cloth,  10s.  6d.   

DR.    HAMILTON    HOWE,  M.D. 

A  THEORETICAL  INQUIRY  INTO  THE  PHYSICAL  CAUSE 

OF  EPIDEMIC  DISEASES.    Accompanied  with  Tables.    8vo.  cloth,  7s. 

DR.  HUFELAND. 

THE   ART   OF   PROLONGING   LIFE.    Second  Edition.  .  Edited 

by  Erasmcs  Wilson,  F.R.S.    Foolscap  8vo.,  2s.  6d. 


MR.   W.   CURTIS    HUGMAN,  F.R.C.S. 

ON  HIP-JOINT  DISEASE;  with  reference  especially  to  Treatment 
by  Mechanical  Means  for  the  Relief  of  Contraction  and  Deformity  of  the  Affected  Limb. 
With  Plates.    Re-issue,  enlarged.    8vo.  cloth,  3s.  6d. 


MR.   HULKE,  F.RC.S. 

A    PRACTICAL    TREATISE    ON   THE    USE   OF  THE 

OPHTHALMOSCOPE.  Being  the  Jacksonian  Prize  Essay  for  1859.  Royal  8vo. 
cloth,  8s. 


DR.    HENRY  HUNT. 

ON  HEARTBURN  AND  INDIGESTION.    8vo.  cloth,  5*. 


PROFESSOR    HUXLEY,  F.R.S. 

LECTURES   ON    THE    ELEMENTS   OF  COMPARATIVE 

ANATOMY.— ON  CLASSIFJCATON  AND  THE  SKULL.    With  111  Illus- 
trations.   8vo.  cloth,  10s.  (id. 
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MR.  JONATHAN    HUTCHINSON,  F.R.C.3. 

A  CLINICAL  MEMOIR  ON  CERTAIN  DISEASES  OE  THE 

EYE  AND  EAR,  CONSEQUENT  ON  INHERITED  SYPHILIS;  with  an 
appended  Chapter  of  Commentaries  on  the  Transmission  of  Syphilis  from  Parent  to 
Offspring,  and  its  more  remote  Consequences.    With  Plates  and  Woodcuts,  8vo.  cloth,  9s. 


DR.  INMAN,  M.R.C.P. 

ON  MYALGIA :  ITS  NATURE,1*  CAUSES,  AND  TREATMENT ; 

being  a  Treatise  on  Painful  and  other  Affections  of  the  Muscular  System.  Second 
Edition.    8vo.  cloth,  9s. 

FOUNDATION  FOR  A  NEW  THEORY  AND  PRACTICE 

OF  MEDICINE.    Second  Edition.    Crown  8vo.  cloth,  10s. 


DR.  JAGO,    M.D.OXON,  A.B.CANTAB. 

ENTOPTICS,  WITH  ITS  USES  IN  PHYSIOLOGY  AND 

MEDICINE.    With  54  Engravings.    Crown  8vo.  cloth,  5s. 


MR.  J.  H.  JAMES,  F.R.C.S. 

PRACTICAL  OBSERVATIONS  ON  THE  OPERATIONS  EOR  | 

STRANGULATED  HERNIA.    8vo.  cloth,  5s.  «J3- 


DR.    PROSSER   JAMES,   M.D.  A 

SORE-THROAT:  ITS  NATURE,  VARIETIES,  AND  TREAT-  | 

MENT  ;  including  the  Use  of  the  LARYNGOSCOPE  as  an  Aid  to  Diagnosis.  Second 
Edition,  with  numerous  Engravings.    Post  8vo.  cloth,  5s. 

DR.   HANDFIELD   JONES,   M.B.,  F.R.C.P. 

CLINICAL  OBSERVATIONS  ON  EUNCTIONAL  NERVOUS 

DISORDERS.    Post  8vo.  cloth,  10s.  6d. 


DR.   H.    BENCE   JONES,   M.D.,  F.R.S. 

LECTURES    ON    SOME    OF    THE   APPLICATIONS  OF 

CHEMISTRY    ANT)    MECHANICS    TO    PATHOLOGY    AND  THERA- 
PEUTICS.   8vo.  cloth,  12s. 

DR.  HANDFIELD  JONES,  F.R.S.,  &  DR.  EDWARD  H.  SIEVEKINQ. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY,  illustrated  with 

numerous  Engravings  on  Wood.    Foolscap  8vo.  cloth,  12s.  6d. 

DR.  JAMES   JONES,   M.D.,  M.R.C.P. 

ON  THE  USE  OF  PERCHLORIDE  OF  IRON  AND  OTHER 

CHALYBEATE  SALTS  IN  THE  TREATMENT  OF  CONSUMPTION.  Crown 
8vo.  cloth,  3s.  6rf. 
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MR.  WHARTON   JONES,  F.R.S. 

A  MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 

OPHTHALMIC  MEDICINE  AND  SURGERY;  with  Nine  Coloured  Plates  and 
173  "Wood  Engravings.  Third  Edition,  thoroughly  revised.   Foolscap  8vo.  cloth,  12s.  6d. 

THE  WISDOM  AND  BENEFICENCE  OF  THE  ALMIGHTY, 

AS  DISPLAYED  IN  THE  SENSE  OF  VISION.  Actonian  Prize  Essay.  With 
Illustrations  on  Steel  and  Wood.    Foolscap  8vo.  cloth,  4s.  6d. 

HI. 

DEFECTS  OF  SIGHT  AND  HEARING  :  their  Nature,  Causes,  Pre- 

vention,  and  General  Management.  Second  Edition,  with  Engravings.  Fcap.  8vo.  2s.  6c?. 

IV. 

A  CATECHISM  OF  THE  MEDICINE  AND  SURGERY  OF 

THE  EYE  AND  EAR.  For  the  Clinical  Use  of  Hospital  Students.  Fcap.  8vo.  2s.  6d. 

A  CATECHISM  OF  THE  PHYSIOLOGY  AND  PHILOSOPHY 

OF  BODY,  SENSE,  AND  MIND.  For  Use  in  Schools  and  Colleges.  Fcap.  8vo., 
2s.  6d. 


MR.   FURNEAUX    JORDAN,  M.R.C.S. 

AN  INTRODUCTION  TO  CLINICAL  SURGERY;  WITH  A 

Method  of  Investigating  and  Reporting  Surgical  Cases.    Fcap.  8vo.  cloth,  5s. 


MR.  JUDD. 

A  PRACTICAL  TREATISE  ON  URETHRITIS  AND  SYPHI- 

LIS :  including  Ohservations  on  the  Power  of  the  Menstruous  Fluid,  and  of  the  Dis- 
charge from  Leucorrhoea  and  Sores  to  produce  Urethritis :  with  a  variety  of  Examples, 
Experiments,  Remedies,  and  Cures.    8vo.  cloth,  £1 .  5s. 

DR.  LAENNEC. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION.  Trans- 
lated and  Edited  by  J.  B.  Sharpe,  M.R.C.S.  3s. 

DR.    LANE,  M.A. 

HYDROPATHY;    OE,  HYGIENIC  MEDICINE.    An  Explanatory 
Essay.    Second  Edition.    Post  8vo.  cloth,  5s. 

MR.   LAWRENCE,  F.R.S. 

LECTURES  ON  SURGERY.    8vo.  cloth,  m. 

A  TREATISE  ON  RUPTURES.     The  Fifth  Edition,  considerably 

enlarged.   8vo.  cloth,  1G». 


DR.   LEARED,  M.R.C.P. 

IMPERFECT  DIGESTION :  ITS  CAUSES  AND  TREATMENT. 

Fourth  Edition.    Foolscap  8vo.  cloth,  4s. 
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DR.   EDWIN    LEE.  jj| 

THE  EFFECT  OF  CLIMATE  ON  TUBERCULOUS  DISEASE, 

with  Notices  of  the  chief  Foreign  Places  of  Winter  Resort.    Small  8vo.  cloth,  4s.  M. 

TIIE  WATERING  PLACES  OF  ENGLAND,  CONSIDERED 

with  Reference  to  their  Medical  Topography.  Fourth  Edition.  Fcap.  8vo.  cloth,  7s.  Gd. 

in. 

THE  PRINCIPAL   BATHS   OF   FRANCE.    Fourth  Edition. 

Fcap.  8vo.  cloth,  3s.  Gd.  iV> 
THE  BATHS  OF  GERMANY.    Fourth  Edition.    Post  8vo.  cloth,  7s. 

THE  BATHS  OF  SWITZERLAND.  i2mo.  cloth,  3*.  6* 
HOMEOPATHY  AND  HYDROPATHY  IMPARTIALLY  AP- 

PRECIATED.    Fourth  Edition.    Post  8vo.  cloth,  3s. 
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MR.   HENRY   LEE,  F.R.C.S. 

I. 

ON   SYPHILIS.    Second  Edition.  With  Coloured  Plates.  8vo.  cloth,  10s. 

ON  DISEASES  OF  THE  VEINSr'H^MORRHOIDAL  TUMOURS, 

AND  OTHER  AFFECTIONS  OF  THE  RECTUM.  Second  Edition.  8vo.  cloth,  8s. 
DR.  ROBERT    LEE,  F.R.S. 

CONSULTATIONS  IN  MIDWIFERY.    Foolscap  Svo.  cloth,  4*.  64. 

A   TREATISE  ON  THE   SPECULUM  ;   with  Three  Hundred  Cases. 
8vo.  cloth,  4s.  (id.  In 

CLINICAL  REPORTS  OF  OVARIAN  AND  UTERINE  DIS- 

EASES,  with  Commentaries.    Foolscap  Svo.  cloth,  6s.  6d. 

IV. 

CLINICAL  MIDWIFERY  :  comprising  the  Histories  of  545  Cases  of 
Difficult,  Preternatural,  and  Complicated  Labour,  with  Commentaries.  Second  Edition. 
Foolscap  8vo.  cloth,  5s. 

DR.    LEISHMAN,    M.D.,  F.F.P.S. 

THE  MECHANISM  OF  PARTURITION:  An  Essay,  Historical  and 

Critical.    With  Engravings.    8vo.  cloth,  5s. 

MR.   LISTON,  F.R.S. 

PRACTICAL  SURGERY.    Fourth  Edition.    8vo.  cloth,  22s. 

MR.  H.  W.   LOBB,   L.S.A.,  M.R.C.S.E. 

ON  SOME  OF  THE  MORE  OBSCURE  FORMS  OF  NERVOUS 

AFFECTIONS,    THEIR    PATHOLOGY    AND    TREATMENT.  Re-issue, 
with  the  Chapter  on  Galvanism  entirely  Re-written.    With  Engravings.    8vo.  cloth,  8s. 

DR.    LOGAN,    M.D.,    M.R.C.P.LOND.  ^/ 

ON  OBSTINATE  DISEASES  OF  THE  SKIN.  Fcap.8vo.cioth.2j.6rf.  $ 
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LONDON  HOSPITAL. 

CLINICAL  LECTURES  AND  REPORTS  BY  THE  MEDICAL 

AND  SURGICAL  STAFF.    With  Illustrations.    Vols.  I.  to  III.    8vo.  cloth,  7s.  6d. 
LONDON    MEDICAL   SOCIETY    OF  OBSERVATION. 

WHAT  TO  OBSERYE  AT  THE  BED  -  SIDE,  AND  AFTER 

DEATH.    Published  by  Authority.    Second  Edition.    Foolscap  8vo.  cloth,  4s.  6d. 
MR.    M'CLELLAND,   F.L.S.,  F.G.S. 

THE  MEDICAL  TOPOGRAPHY,  OR  CLIMATE  AND  SOILS, 

OF  BENGAL  AND  THE   N.  W.  PROVINCES.     Post  8vo.  cloth,  4s.  6d. 
DR.    MACLACHLAN,    M.D.,  F.R.C.P.L. 

THE  DISEASES  AND  INFIRMITIES  OF  ADYANCED  LIFE. 

8to.  cloth,  16s.   

DR.   A.  C.   MACLEOD,  M.R.C.P.LOND. 

ACHOLIC    DISEASES  ;  comprising  Jauadice,  Diarrhoea,  Dysentery, 

and  Cholera.    Post  8vo.  cloth,  5s.  6d. 

DR.  GEORGE    H.   B.   MACLEOD,  F.R.C.S.E. 

OUTLINES  OF  SURGICAL  DIAGNOSIS.  8vo.  cloth,  12*  Gd. . 
NOTES  ON  THE  SURGERY  OF  THE  CRIMEAN  WAR;  with 

REMARKS  on  GUN-SHOT  WOUNDS.    8vo.  cloth,  10s.  6d. 

MR.  JOSEPH    MACLISE,  F.R.C.S. 
I. 

SURGICAL  ANATOMY.    A  Series  of  Dissections,  illustrating  the  Prin- 
cipal Regions  of  the  Human  Body. 

The  Second  Edition,  imperial  folio,  cloth,  £3.  12s.;  half-morocco,  £4.  4s. 

ON  DISLOCATIONS  AND  FRACTURES.    This  Work  is  Uniform 

with  the  Author's  "  Surgical  Anatomy;"  each  Fasciculus  contains  Four  beautifully 
executed  Lithographic  Drawings.    Imperial  folio,  cloth,  £2.  10s.;  half-morocco,  £2. 17s. 

MR.  MACNAMARA. 

ON  DISEASES  OF  THE  EYE ;  referring  principally  to  those  Affections 

requiring  the  aid  of  the  Ophthalmoscope  for  their  Diagnosis.  With  coloured  plates. 
8vo.  cloth,  10s.  Gd.   

DR.    MONICOLL,  M.R.C.P. 

A  HAND-BOOK  FOR  S0UTHP0RT,  MEDICAL  &  GENERAL ; 

with  Copious  Notices  of  the  Natural  History  of  the  District.  Second  Edition.  Post  8vo. 
cloth,  3s.  (id.   

DR.    MARCET,  F.R.S. 

ON  THE  COMPOSITION  OF  FOOD,  AND  HOW  IT  IS 

ADULTERATED;  with  Practical  Directions  for  its  Analysis.    8vo. cloth,  6s.  6d. 

ON  CHRONIC  ALCOHOLIC  INTOXICATION;  with  an  inquiry 

INTO  THE  INFLUENCE  OF  THE  A  MUSK  OF  ALCOHOL  AS  A  PRE- 
DISPOSING CAUSE  OF  DISEASE.  Second  Edition,  much  enlarged.  Foolscap 
8vo.  cloth,  4».  61, 
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DR.  J.   MACPHERSON,   M.D.  i 

CHOLERA  IN  ITS  HOME;  with  a  Sketch  of  the  Pathology  and  Treat-  I 

ment  of  the  Disease.    Crown   vo.  cloth,  5s. 

DR.  MARKHAM. 

DISEASES  OE  THE  HEART :"  THEIR  PATHOLOGY,  DIAG- 
NOSIS, AND  TREATMENT.    Second  Edition.    Post  8vo.  cloth,  6s. 

SKODA  ON  AUSCULTATION"  AND  PERCUSSION.  Post  8vo. 

cloth,  6s.  in 

BLEEDING  AND   CHANGE  'iN   TYPE   OF  DISEASES. 

Gulstonian  Lectures  for  1864.    Crown  8vo.  2s.  6d. 

SIR  RANALD    MARTIN,   K.C.B.,  F.R.S. 

INFLUENCE  OF  TROPICAL  CLIMATES  IN  PRODUCING 

THE  ACUTE  ENDEMIC  DISEASES  OF  EUROPEANS;  including  Practical 
Observations  on  their  Chronic  Sequelae  under  the  Influences  of  the  Climate  of  Europe. 
Second  Edition,  much  enlarged.    8vo.  cloth,  20s. 

DR.  MASSY. 

ON"  THE  EXAMINATION  OF  RECRUITS;  intended  for  the  Use  of 

Young  Medical  Officers  on  Entering  the  Army.   8vo.  cloth,  5s. 

MR.    C.   F.    MAUNDER,  F.R.C.S. 

OPERATIVE  SURGERY.    With  158  Engravings.    Post  8vo.  6*. 

DR.    MAYNE,   M.D.,  LL.D. 

AN  EXPOSITORY  LEXICON1' OF  THE  TERMS,  ANCIENT 

AND  MODERN,  IN  MEDICAL  AND  GENERAL  SCIENCE.  8vo.  cloth,  £2. 10s. 

ii. 

A  MEDICAL  VOCABULARY ;  or,  an  Explanation  of  all  Names, 
Synonymes,  Terms,  and  Phrases  used  in  Medicine  and  the  relative  branches  of  Medical 
Science.    Second  Edition.    Fcap.  8vo.  cloth,  8s.  6rf. 

DR.   MERYON,   M.D.,  F.R.C.P. 

PATHOLOGICAL  AND  PRACTICAL  RESEARCHES  ON  THE 

VARIOUS  FORMS  OF  PARALYSIS.    8vo.  cloth,  6s. 


DR.  MILLiNGEN. 

ON  THE  TREATMENT  AND  MANAGEMENT  OF  THE  IX- 

SANE;  with  Considerations  on  Public  and  Private  Lunatic  Asylums.  18mo.  cloth, 
4s.  6d. 


DR.  W.  J.   MOORE,  M.D. 

?    HEALTH  IN  THE  TROPICS;  or,  Sanitary  Art  applied  to  Europeans  $ 

in  India.    8vo.  cloth,  9s. 

A  MANUAL  OF  THE  DISEASES  OF  INDIA.  Fcap.  8vo.  cloth,  5*. 
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|  PROFESSOR    MULDER,  UTRECHT. 

|     THE  CHEMISTRY  OF  WINE.    Edited  by  H.  Bence  Jones,  M.D., 

F.R.S.    Fcap.  8vo.  doth,  6s. 

DR.  W.    MURRAY,    M.D.,  M.R.C.P. 

EMOTIONAL  DISORDERS  OF  THE  SYMPATHETIC  SYS- 
TEM OF  NERVES.   Crown  8vo.  cloth,  3s.  6d. 

DR.    MUSHET,    M.B.,  M.R.C.P. 

ON  APOPLEXY,  AND  ALLIED  AFFECTIONS   OF  THE 

BRAIN.    8vo.  cloth,  7s.   

MR.  NAYLER,  F.R.C.S. 

ON  THE  DISEASES  OF  THE  SKIN.  With  Plates.  8vo.  cloth, 

10s.  6d. 

DR.   BIRKBECK  NEVINS. 

THE  PRESCRIBED  ANALYSIS  OF  THE  BRITISH  PHAR- 

MACOPEIA.    Third  Edition,  enlarged  to  295  pp.    32mo.  cloth,  3s.  6d. 


DR.  THOS.  NICHOLSON,  M.D. 

ON  YELLOW   FEYER;  comprising  the  History  of  that  Disease  as  it 

yj        appeared  in  the  Island  of  Antigua.   Fcap.  8vo.  cloth,  2s.  6d. 


THE  HUMAN  MIND  °IN  ITS*  ""RELATIONS  WITH  THE 

BRAIN  AND  NERVOUS  SYSTEM.    Post  8vo.  cloth,  4s.  6c?. 

MR.   NUNNELEY,   F.R.C.S. E. 

ON  THE  ORGANS  OF  YISION:  theik  anatomy  and  phy- 
siology.  With  Plates,  8vo.  cloth,  15s. 

A  TREATISE  ON  THE  NATURE,  CAUSES,  AND  TREATMENT 

OF  ERYSIPELAS.    8vo.  cloth,  10s.  6d. 

MR.   LANGSTON  PARKER. 

THE  MODERN  TREATMENT  OF  SYPHILITIC  DISEASES, 

both  Primary  and  Secondary;  comprising  the  Treatment  of  Constitutional  and  Confirmed 
Syphilis,  by  a  safe  and  successful  Method.    Fourth  Edition,  8vo.  cloth,  10s. 

DR.   PARKES,   F.R.S.,  F.R.C.P. 

I    A  MANUAL  OF  PRACTICAL1  HYGIENE;  intended  especially  for 
the  Medical  Officers  of  the  Army.  With  Plates  and  Woodcuts.  2nd  Edition,  8vo.  cloth,  16s. 

THE  URINE:  its  composition  in  health  and  disease 

AND  UNDER  THE  ACTION  OF  REMEDIES.    8vo.  cloth,  12s. 


DR.  NOAD,  PH.D.,  F.R.S. 

THE  INDUCTION  COIL,  being  a  Popular  Explanation  of  the  Electrical  I 
Principles  on  which  it  is  constructed.  Second  Edition.  With  Engravings.  Fcap.  8vo.  ^ 
cloth,  3s. 
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DR.   PARKIN,   M.D.,  F.R.C.S. 

THE  ANTIDOTAL  TREATMENT  AND  PREVENTION  OF 

THE   EPIDEMIC   CHOLERA.    Third  Edition.    8vo.  cloth,  7*.  Gd. 

THE  CAUSATION  AND  PREVENTION  OF  DISEASE;  with 

the  Laws  regulating  the  Extrication  of  Malaria  from  the  Surface,  and  its  Diffusion  in  the 
surrounding  Air.    8vo.  cloth,  5s. 


MR.  JAMES    PART,  F.R.C.S. 

THE  MEDICAL  AND  SURGICAL  POCKET  CASE  BOOK, 

for  the  Registration  of  important  Cases  in  Private  Practice,  and  to  assist  the  Student  of 
Hospital  Practice.    Second  Edition.    2s.  Gd. 

DR.   PAVY,    M.D.,   F.R.S.,  F.R.C.P. 

DIABETES :  RESEARCHES  ON  ITS  NATURE  AND  TREAT- 
MENT. 8vo.  cloth,  8s.  Gd.  

DR.    PEACOCK,   M.D.,  F.R.C.P. 

ON  MALFORMATIONS  OF  THE  HUMAN  HEART.  With 

Original  Cases  and  Illustrations.    Second  Edition.    With  8  Plates.    8vo.  cloth,  1  Os. 

ON  SOME  OF  THE  CAUSES  AND  EFFECTS  OF  VALVULAR 

DISEASE  OF  THE  HEART.    With  Engravings.    8vo.  cloth,  5s. 

DR.  W.  H.   PEARSE,  M.D.EDIN. 

NOTES   ON   HEALTH   IN   CALCUTTA   AND  BRITISH 

EMIGRANT  SHIPS,  including  Ventilation,  Diet,  and  Disease.    Fcap.  8vo.  2s. 

DR.    PEET,   M.D.,    F.R.C.P.  <j> 

THE    PRINCIPLES    AND    PRACTICE   OF  MEDICINE; 

Designed  chiefly  for  Students  of  Indian  Medical  Colleges.    8vo.  cloth,  16s. 

DR.  PEREIRA,  F.R.S. 

SELECTA  E  PRiESCRIPTIS.    Fourteenth  Edition.    24mo.  cloth,  55. 

DR.  PICKFORD. 

HYGIENE;  or,  Health  as  Depending  upon  the  Conditions  of  the  Atmo- 
sphere, Food  and  Drinks,  Motion  and  Rest,  Sleep  and  Wakefulness,  Secretions,  Excre- 
tions, and  Retentions,  Mental  Emotions,  Clothing,  Bathing,  &c.  Vol.  I.  8vo.  cloth,  9s. 


PROFESSOR  PIRRIE,  F.R.S.E. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY,  with 

numerous  Engravings  on  Wood.    Second  Edition.    8vo.  cloth,  24s. 

PROFESSOR    PIRRIE   Sc   DR.  KEITH. 

ACUPRESSURE  :  an  excellent  Method  of  arresting  Surgical  Haemorrhage 

and  of  accelerating  the  healing  of  Wounds.    With  Engravings.    8vo.  cloth,  5s. 
PROFESSORS    PLATTNER   &.  MUSPRATT. 

THE  USE  OF  THE  BLOWPIPE  IN  THE  EXAMINATION  OF 

MINERALS,  ORES,  AND  OTHER  METALLIC  COMBINATIONS.  Illustrated 
by  numerous  Engravings  on  Wood.    Third  Edition.    8vo.  cloth,  10s.  Gd. 
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DR.  HENRY  F.  A.  PRATT,  M.D.,  M.R.C.P. 

THE  GENEALOGY  OF  CREATION,  newly  Translated  from  the 
Unpointed  Hebrew  Text  of  the  Book  of  Genesis,  showing  the  General  Scientific  Accuracy 
of  the  Cosmogony  of  Moses  and  the  Philosophy  of  Creation.    8vo.  cloth,  14s. 

ON  ECCENTRIC  AND  CENTRIC  FORCE:  a  New  Theory  of 

Projection.    With  Engravings.    8vo.  cloth,  10s. 

III. 

ON   ORBITAL   MOTION:    The  Outlines  of  a  System  of  Physical 

Astronomy.    "With  Diagrams.    8vo.  cloth,  7s.  6d. 

TV. 

ASTRONOMICAL  INVESTIGATIONS.     The  Cosmical  Eelations  of 

the  Revolution  of  the  Lunar  Apsides.   Oceanic  Tides.  With  Engravings.   8vo.  cloth,  5s. 

v. 

THE  ORACLES  OF  GOD  :  An  Attempt  at  a  Re-interpretation.    Part  I. 

The  Revealed  Cosmos.    8vo.  cloth,  10s. 

THE  PRESCRIBER'S  PHARMACOPEIA ;  containing  all  the  Medi- 

cines  in  the  British  Pharmacopoeia,  arranged  in  Classes  according  to  their  Action,  with 
}  their  Composition  and  Doses.     By  a  Practising  Physician.    Fifth  Edition.  32mo. 

i  cloth,  2s.  6d.;  roan  tuck  (for  the  pocket),  3s.  6d. 

Y  DR.  JOHN   ROWLISON  PRETTY. 

1  AIDS  DURING  LABOUR,  including  the  Administration  of  Chloroform, 
y         the  Management  of  Placenta  and  Post-partum  Haemorrhage.    Fcap.  8vo.  cloth,  4s.  6d. 

MR.   P.   C.   PRICE,  F.R.C.S. 

AN  ESSAY  ON  EXCISION  OF  THE  KNEE-JOINT.  With 

Coloured  Plates.  With  Memoir  of  the  Author  and  Notes  by  Henry  Smith,  F.R.C.S. 
Royal  8vo.  cloth,  14s. 


DR.  PRIESTLEY. 

LECTURES  ON  THE  DEVELOPMENT  OF  THE  GRAYID 

UTERUS.     vo.  cloth,  5s.  6d. 


DR.   RADCLIFFE,  F.R.C.P.L. 


LECTURES   ON   EPILEPTIC,  SPASMODIC,  NEURALGIC, 

AND  PARALYTIC  DISORDERS  OF  THE  NERVOUS  SYSTEM,  delivered  at 
the  Royal  College  of  Physicians  in  London.    Post  8vo.  cloth,  7s.  6d. 

MR.    R  A  I  N  E  Y. 

ON  THE  MODE  OF  FORMATION  OF  SHELLS  OF  ANIMALS, 

OF  BONE,  AND  OF  SEVERAL  OTHER  STRUCTURES,  by  a  Process  of 
Molecular  Coalescence,  Demonstrable  in  certain  Artificially-formed  Products.  Fcap.  8vo. 
cloth,  4s.  6d. 


t  DR.   F.   H.  RAMSBOTHAM. 

THE  PPJNCFPLKS  AND  PRACTICE  OF  OBSTETRIC  MEDI- 

i  SL  RGERY-   Illustrated  with  One  Hundred  and  Twenty  Plates  on  Steel 

and  VV  ood;  forming  one  thick  handsome  volume.    Fourth  Edition.    8vo.  cloth,  22s. 
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DR.  RAMSBOTHAM. 

P1UCTICAL  OBSERVATIONS  ON  MIDWIFERY,  with  a  Selects 

ofCascs.    Second  Edition.    8vo.  cloth,  12s. 


PROFESSOR    REDWOOD,  PH.D. 

A  SUPPLEMENT  TO  THE  PHAEMACOPCEIA :  a  concise  but 

comprehensive  Dispensatory,  and  Manual  of  Facts  and  Formulae,  for  the  use  of  Practi- 
tioners in  Medicine  and  Pharmacy.    Third  Edition.    8vo.  cloth,  22s. 
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DR.   DU    BOIS  REYMOND. 

ANIMAL  ELECTRICITY;    Edited  by  H.  Bence  Jones,  M.D.,  F.R.S. 

With  Fifty  Engravings  on  Wood.    Foolscap  8vo.  cloth,  6s. 

DR.    REYNOLDS,    M  D.LOND. 

EPILEPSY :  ITS  SYMPTOMS,  TREATMENT,  AND  RELATION 

TO  OTHER  CHRONIC  CONVULSIVE  DISEASES.    8vo.  cloth,  10s. 

f  THE  DIAGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL  f 

CORD,  AND  THEIR  APPENDAGES.    8vo.  cloth,  8s. 


DR.  B.  W.  RICHARDSON. 

ON  THE  CAUSE  OF  THE  COAGULATION  OF  THE  BLOOD. 

Being  the  Astley  Cooper  Prize  Essay  for  1856'.  With  a  Practical  Appendix. 
8vo.  cloth,  16s.  n 

THE  HYGIENIC  TREATMENT  OF  PULMONARY  CONSUMP- 
TION. 8vo.  cloth,  5s.  6d. 


DR.   RITCHIE,  M.D. 

ON   OVARIAN  PHYSIOLOGY  AND  PATHOLOGY.  With 

Engravings.    8vo.  cloth,  6s. 


DR.   WILLIAM    ROBERTS,   M.D.,  F.R.C.P. 

AN  ESSAY  ON  WASTING  PALSY;  being  a  Systematic  Treatise  on 
the  Disease  hitherto  described  as  ATROPHIE  MUSCULAIRE  PROGRESSIVE. 
With  Four  Plates.   8vo.  cloth,  5s. 


DR.  ROUTH. 

INFANT  FEEDING,  AND  ITS  INFLUENCE  ON  LIFE; 

Or,  the  Causes  and  Prevention  of  Infant  Mortality.  Second  Edition.  Fcap.  8vo.  cloth,  6s. 


DR.  W.   H.  ROBERTSON. 
I. 


f   THE  NATURE  AND  TREATMENT  OF  GOUT.  8vo.  cloth, io*.6i 
A  TREATISE  ON  DIET  AND  REGIMEN.  Fourth  Edition.  2  vols.  J 

12s.  post  8vo.  cloth. 
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DR.  ROWE. 

NERVOUS    DISEASES,    LITER   AND    STOMACH  COM- 

PLAINTS,  LOW  SPIRITS,  INDIGESTION,  GOUT,  ASTHMA,  AND  DIS- 
ORDERS PRODUCED  BY  TROPICAL  CLIMATES.  With  Cases.  Sixteenth 
Edition.    Fcap.  8vo.  2s.  61Z. 

DR.  ROYLE,  F.R.S.,   AND    DR.    HEADLAND,  M.D. 

A  MANUAL  OE  MATERIA  MEDICA  AND  THERAPEUTICS. 

With  numerous  Engravings  on  Wood.     Fourth  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 

DR.   RYAN,  M.D. 

INFANTICIDE:  its  law,  peevalence,  peevention,  and 

HISTORY.    8vo.  cloth,  5s.  

ST.    BARTHOLOMEW'S  HOSPITAL. 

A  DESCRIPTIVE  CATALOGUE  OE  THE  ANATOMICAL 

MUSEUM.   Vol.  I.  (1846),  Vol.  II.  (1851),  Vol.  III.  (1862),  8vo.  cloth,  5s.  each. 

ST.  GEORGE'S  HOSPITAFrEP^TS.  Vol.  i.  8vo.  7,.  6d.  . 

MR.    T.    P.   SALT,  BIRMINGHAM. 

ON  DEFORMITIES  AND  DEBILITIES  OE  THE  LOWER 

EXTREMITIES,  AND  THE  MECHANICAL  TREATMENT  EMPLOYED 
IN  THE  PROMOTION  OF  THEIR  CURE.  With  numerous  Plates.  8vo. 
cioth,  15s.  11. 

ON  RUPTURE :  its  causes,  management,  and  cuee, 

and  the  various  Mechanical  Contrivances  employed  for  its  Relief.  With  Engravings. 
Post  8vo.  cloth,  3s.   

DR.   SALTER,  F.R.S. 

ON  ASTHMA :  its  Pathology,  Causes,  Consequences,  and  Treatment. 

8vo.  cloth,  10s.  ^rm^m„.  „. 

DR.   SANKEY,  M.D.LOND. 

LECTURES  ON  MENTAL  DISEASES.  8vo.  cloth,  8*. 

DR.   SANSOM  M.D.LOND. 
I. 

CHLOROFORM  :  ITS  ACTION  AND  ADMINISTEATION.  A  Hand- 
book.   With  Engravings.    Crown  8vo.  cloth,  5s. 

THE  ARREST  AND  PREVENTION  OF  CHOLERA;  being  a 

Guide  to  the  Antiseptic  Treatment.    Fcap.  8vo.  cloth,  2s.  6d. 

MR.  SAVORY. 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE,  AND  COMPA- 
NION TO  THE  MEDICINE  CHEST;  intended  as  a  Source  of  Easy  Reference  for 
Clergymen,  and  for  Families  residing  at  a  Distance  from  Professional  Assistance. 
Seventh  Edition.    12mo.  cloth,  5s.  „,,  .  

DR.  SCHACHT. 

THE  MICROSCOPE,  AND  ITS  APPLICATION  TO  VEGETABLE 

ANATOMY  AND  PHYSIOLOGY.    Edited  by  Fuedeiuck  Cuhiiey,  M.A.  Fcap 
8vo.  cloth,  6».   

DR.  SCORESBY-JACKSON,  M.D.,  F.R.S.E. 

MEDICAL  CLIMATOLOGY  ;  or,  a  Topographical  and  Meteorological 
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Description  of  the  Localities  resorted  to  in  Winter  and  Summer  by  Invalids  of  va.„ 
classes  both  at  Home  and  Abroad.    With  an  Isothermal  Chart.    Post  Ovo.  cloth,  12s. 
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DR.  SEMPLE. 

ON  COUGH :  its  Causes,  Varieties,  and  Treatment.    With  some  practical 
Remarks  on  the  Use  of  the  Stethoscope  as  an  aid  to  Diagnosis.    Post  Ovo.  cloth,  4s.  Gd. 


DR.  SEYMOUR. 

ILLUSTRATIONS  OF  SOME OF  THE  PRINCIPAL  DIS- 

EASES  OF  THE  OVARIA:  their  Symptoms  and  Treatment;  to  which  are  prefixed 
Observations  on  the  Structure  and  Functions  of  those  parts  in  the  Human  Being  and  in 
Animals.    On  India  paper.    Folio,  16s. 

THE  NATURE  AND  TREATMENT  OF  DROPSY;  considered 

especially  in  reference  to  the  Diseases  of  the  Internal  Organs  of  the  Body,  which  most 
commonly  produce  it.    8vo.  5s.  

DR.   SHAPTER,   M.D.,  F.R.C.P. 

THE  CLIMATE  OF  THE   SOUTH  OF  DEYON,  AND  ITS 

INFLUENCE  UPON  HEALTH.    Second  Edition,  with  Maps.   8vo.  cloth,  10s.  Gd. 

MR.   SHAW,  M.R.C.S. 

THE  MEDICAL  REMEMBRANCER;  OR,  BOOK  OF  EMER- 

GENCIES.  Fourth  Edition.  Edited,withAdditions,byJoNATHANlIt'TCHiNsoN,F.R.C.S. 
32ino.  cloth,  2s.  (id.  ™.  . — 

DR.  SHEA,   M.D.,  B.A. 

A  MANUAL  OF  ANIMAL  PHYSIOLOGY,  with  an  Appendix  of 

Questions  for  the  B.A.  London  and  other  Examinations.  With  Engravings.  Foolscap 
8vo.  cloth,  5s.  Gd. 


DR.  SHRIMPTON. 

CHOLERA:  ITS  SEAT,  NATURE,  AND  TREATMENT.  With 

Engravings.    8vo.  cloth,  4s.  6d.   

DR.  SIBSON,  F.R.S. 

MEDICAL  ANATOMY.    With  coloured  Plates.    Imperial  folio.  Fasci- 
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DR.   E.   H.  SIEVEKING. 

ON  EPILEPSY   AND   EPILEPTIFORM  SEIZURES:  then- 

Causes,  Pathology,  and  Treatment.    Second  Edition.    Post  8vo.  cloth,  10s.  6d. 

DR.  SIMMS.  ' 

A  WINTER  IN  PARIS  :  heing  a  few  Experiences  and  Observations 

of  French  Medical  and  Sanitary  Matters.    Fcap.  8vo.  cloth,  4  s. 


MR.     SINCLAIR    AND    DR  JOHNSTON. 

PRACTICAL  MIDWIFERY  :  Comprising  an  Account  of  13,748  Deli- 

veries,  which  occurred  in  the  Dublin  Lying-in  Hospital,  during  a  period  of  Seven  Years. 

8vo.  cloth,  10s.   

DR.   SIORDET,   M.B.LOND.,  M.R.C.P. 

MENTONE  IN  ITS  MEDICAL  ASPECT.  Foolscap  8vo.  cloth,  2s.  6d. 


MR.   ALFRED    SMEE,  F.R.S. 

GENERAL  DEBILITY  AND  DEFECTIVE  NUTRITION;  their 

Causes,  Consequences,  and  Treatment.    Second  Edition.    Fcap.  8vo.  cloth,  3s.  6d. 
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DR.  SMELLIE. 

OBSTETRIC  PLATES :  being  a  Selection  from  the  more  Important  and 
Practical  Illustrations  contained  in  the  Original  Work.  With  Anatomical  and  Practical 
Directions.    8vo.  cloth,  5s. 


MR.  HENRY  SMITH,  F.R.C.S. 

ON  STRICTURE  OE  THE  URETHRA.  8vo.  cloth,  7s.  6rf. 
HEMORRHOIDS  AND  PROLAPSUS  OE  THE  RECTUM: 

Their  Pathology  and  Treatment,  with  especial  reference  to  the  use  of  Nitric  Acid.  Third 
Edition.  Fcap.  8vo.  cloth,  3s.  m 

THE  SURGERY  OE  THE  EECTUM.    Lettsomian  Lectures.  Fcap. 

8vo.  2s.  6d. 


DR.  J.  SMITH,  M.D.,  F.R.C.S  .EDIN. 

HANDBOOK  OE  DENTAL  ANATOMY  AND  SUEGEEY,  EOE 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.    Fcap.  3vo.  cloth,  3s.  6d. 
DR.  W.  TYLER  SMITH. 

T  A  MANUAL  OF  OBSTETRICS,  THEOEETIOAL  AND  PEAC- 

TICAL.    Illustrated  with  186  Engravings.    Fcap.  8vo.  cloth,  12s.  6d. 


DR.  SNOW. 

ON  CHL0E0E0EM  AND  OTHEE  ANESTHETICS :  their 

ACTION  AND  ADMINISTRATION.  Edited,  with  a  Memoir  of  the  Author,  by 
Benjamin  W.  Richardson,  M.D.    8vo.  cloth,  10s.  6d. 


MR.  J.  VOSE    SOLOMON,  F.R.C.S. 

TENSION  OE  THE  EYEBALL;  GLAUCOMA:  some  Account  of 

the  Operations  practised  in  the  19th  Century.    8to.  cloth,  4s. 

DR.  STANHOPE   TEMPLEMAN  SPEER. 

PATHOLOGICAL  CHEMISTRY,  IN  ITS  APPLICATION  TO 

THE  PRACTICE  OF  MEDICINE.  Translated  from  the  French  of  MM.  Becqtjerel 
and  Rosier.    8vo.  cloth,  reduced  to  8s. 

MR.    BALMANNO    SQUIRE,  M.B.LOND. 

COLOURED  PHOTOGRAPHS1' OF  SKIN  DISEASES.  With 

Descriptive  LetterprcsB.  Series  I.  (12  Parts),  42s.;  Series  II.  (6  Parts),  22s.  6d. ; 
Series  III.  (6  Parts),  21s. 

A  STUDENT'S  ATLAS  OF  SKIN  DISEASES.    (A  Series  of 

Chromolithographs,  with  Descriptive  Letterpress).    With  cloth  portfolio,  25s. 
MR.    PETER  SQUIRE. 

A  COMPANION   TO   THE  '"BRITISH  PHARMACOPEIA. 

Third  Edition.    8vo.  cloth,  8».  Cid.  _ 

II IK  PHARMACOPEIAS  OE  THIRTEEN  OF  THE  LONDON 

HOSPITALS,  arranged  in  Groups  for  easy  Reference  and  Comparison.  18mo.  cloth, 
3s.  6d. 
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students'  books  for  examination. 

A  MEDICAL  MANUAL  FUR  APOTHECARIES'  HALL  AND  OTHER  MEDICAL 

BOARDS.    Twelfth  Edition.  12mo.  cloth,  10s. 

A  MANUAL  FOR  THE  COLLEGE  OF  SURGEONS;  intended  for  the  Use 

of  Candidates  for  Examination  and  Practitioners.    Second  Edition.    12mo.  cloth,  10s. 

in. 

GREGORY'S  CONSPECTUS  MEDICINE  THEORETICS.  The  First  Part,  con- 

taining  the  Original  Text,  with  an  Ordo  Verhorum,  and  Literal  Translation.  12mo. 
cloth,  10s.  iv. 

THE  FIRST  FOUR  BOOKS  OF  CELSUS;  containing  the  Text,  Ordo  Verb- 

orum,  and  Translation.    Second  Edition.    12mo.  cloth,  8s. 

FIRST  LINES  FOR  CHEMISTS  AND  DRUGGISTS  PREPARING  FOR  ex- 
amination AT  THE  PHARMACEUTICAL  SOCIETY.  Second  Edition. 
18ino.  cloth,  3s.  6d. 

MR.  STOWE,  M.R.C.S. 

A  TOXICOLOGIC!!  CHART,  exhibiting  at  one  view  the  Symptoms, 

Treatment,  and  Mode  of  Detecting  the  various  Poisons,  Mineral,  Vegetable,  and  Animal. 
To  which  are  added,  concise  Directions  for  the  Treatment  of  Suspended  Animation. 
Twelfth  Edition,  revised.    On  Sheet,  2s.;  mounted  on  Roller,  5s. 

MR.   FRANCIS    SUTTON,  F.C.S. 

A  SYSTEMATIC  HANDBOOK  OF  VOLUMETRIC  ANALYSIS; 

or,  the  Quantitative  Estimation  of  Chemical  Substances  by  Measure.  With  Emn-avings. 
Post  8vo.  cloth,  7s.  6d.   


DR.   S  WAYNE. 

OBSTETRIC  APHORISMS  FOR  THE  USE  0E  STUDENTS 

COMMENCING  MIDWIFERY  PRACTICE.  With  Engravings  on  Wood.  Third 
Edition.    Fcap.  8vo.  cloth,  3s.  6d. 


MR.  TAMPLIN,  F.R.C.S.E. 

LATERAL  CURVATURE  OF  THE  SPINE:  its  Causes,  Nature,  and 
Treatment.    8vo.  cloth,  4s.  

DR.  ALEXANDER   TAYLOR,  F.R.S.E. 

THE  CLIMATE  OF  PAU:  with  a  Description  of  the  "Watering  Places 

of  the  Pyrenees,  and  of  the  Virtues  of  their  respective  Mineral  Sources  in  Disease.  Third 
Edition.    Post  8vo.  cloth,  7s. 

DR.  ALFRED    S.   TAYLOR,  F.R.S. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURIS- 
PRUDENCE.   With  176  Wood  Engravings.   8vo.  cloth,  28s. 

1  A  MANUAL  OF  MEDICAL  JURISPRUDENCE.  Eighth  Edition. 

With  Engravings.    Fcap.  8vo.  cloth,  12s.  6d. 

ON   POISONS,  in  relation  to  MEDICAL  JURISPRUDENCE  AND 

JYI KDICINE.    Second  Edition.    Fcap.  8 vo.  cloth,  12s.  6d. 
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MR.  TEALE. 

ON  AMPUTATION  BY  A  LONG  AND  A  SHORT  EECTAN- 

GULAR  FLAP.    With  Engravings  on  Wood.    8vo.  cloth,  5s. 


DR.  THEOPHILUS  THOMPSON,  F.R.S. 

CLINICAL  LECTURES  ON  PULMONARY  CONSUMPTION; 

with  additional  Chapters  by  E.  Szmes  Thompson,  M.D.  With  Plates.  8vo.  cloth,  7s.  6d. 

DR.  THOMAS. 

THE  MODERN  PRACTICE  OF  PHYSIC;  exhibiting  the  Symp- 

toms,  Causes,  Morbid  Appearances,  and  Treatment  of  the  Diseases  of  all  Climates. 
Eleventh  Edition.   Revised  by  Algernon  Frampton,  M.D.    2  vols.  8vo.  cloth,  28s. 

MR.  HENRY  THOMPSON,  F.R.C.S. 

STRICTURE  OP  THE  URETHRA;  its  Pathology  and  Treatment. 
The  Jacksonian  Prize  Essay  for  1852.  With  Plates.    Second  Edition.  8vo.  cloth,  10s. 

THE  DISEASES  OF  THE  PROSTATE;  their  Pathology  and  Treat- 

ment  Comprising  a  Dissertation  "  On  the  Healthy  and  Morbid  Anatomy  of  the  Prostate 
Gland;"  being  the  Jacksonian  Prize  Essay  for  1860.  With  Plates.  Second  Edition. 
8vo.  cloth,  10s.  nr. 

PRACTICAL  LITHOTOMY  AND  LITHOTRITY;  or,  An  inquiry 

into  the  best  Modes  of  removing  Stone  from  the  Bladder.  With  numerous  Engravings, 
8vo.  cloth,  9s. 

DR.  THUDICHUM. 

A  TREATISE  ON  THE  PATHOLOGY  OF  THE  URINE, 

Including  a  complete  Guide  to  its  Analysis.    With  Plates,  8vo.  cloth,  14s. 

A  TREATISE  ON   GALL   STONES:    their  Chemistry,  Pathology, 
and  Treatment.   With  Coloured  Plates.    8vo.  cloth,  10s. 


D  R.  TILT. 

ON  UTERINE  AND  OVARIAN  INFLAMMATION,  AND  ON 

THE  PHYSIOLOGY  AND  DISEASES  OF  MENSTRUATION.  Third  Edition. 
8vo.  cloth,  12s. 

A  HANDBOOK  OF  UTERINE  THERAPEUTICS,  AND  OF 

MODERN  PATHOLOGY  OF  DISEASES  OF  WOMEN.  Second  Edition. 
Post  8vo.  cloth,  6s. 

in. 

THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISEASE:  a 

Practical  Treatise  on  the  Nervous  and  other  Affections  incidental  to  Women  at  the  Decline 
of  Life.   Second  Edition.   8vo.  cloth,  6s. 


DR.   GODWIN  TIMMS. 

0MbliJirlI0>  :  its  True  Nature  and  Successful  Treatment.  Re-issue, 

enlarged.    Crown  8vo.  cloth,  10s. 
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DR.  ROBERT  B.  TODD,  F.R.S. 

CLINICAL  LECTURES  ON  THE  PRACTICE  OF  MEDICINE. 

New  Edition,  in  one  Volume,  Edited  by  Da.  Beale,  8vo.  cloth,  18«. 

ON  CERTAIN  DISEASES  OF  THE  URINARY  ORGANS,  AND 

ON  DROPSIES.    Fcap.  8vo.  cloth,  Gs. 


MR.  TOMES,  F.R.S. 

A  MANUAL  OF  DENTAL  SURGERY.    With  208  Engravings  on 

Wood.    Fcap.  8vo.  cloth,  12s.  6d. 

MR.  JOSEPH  TOYNBEE,  F.R.S.,  F.R.C.S. 

THE  DISEASES  OF  THE  EAR:  THEIR  NATURE,  DIAG- 

NOSIS,  AND  TREATMENT.  Illustrated  with  numerous  Engravings  on  Wood. 
8vo.  cloth,  15s. 

DR.  TURNBULL. 

AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION, 

ITS  PREVENTION,  AND  THE  PROGRESS  OF  IMPROVEMENT  IN  THE 
TREATMENT.    Third  Edition.    8vo.  cloth,  6s. 

A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION;  and  on  the  Causes  and  Treatment  of  Indigestion,  &c.  8vo. 
cloth,  6s. 


DR.   TWEEDIE,  F.R.S. 

CONTINUED  FEYERS:  THEIR  DISTINCTIYE  CHARACTERS, 

PATHOLOGY,  AND  TREATMENT.    With  Coloured  Plates.    8vo.  cloth,  12s. 


YESTIGES  OF  THE  NATURAL  HISTORY  OF  CREATION. 

Eleventh  Edition.    Illustrated  with  106  Engravings  on  Wood.    8vo.  cloth,  7s.  6rf. 


DR.  UNDERWOOD. 

TREATISE  ON  THE  DISEASES  OF  CHILDREN.  Tenth  Edition, 

with  Additions  and  Corrections  by  Henry  Davies,  M.D.    8vo.  cloth,  15s. 


DR.  UNGER. 

BOTANICAL  LETTERS.     Translated  by  Dr.  B.  Paul.  Numerous 
Woodcuts.   Post  8vo.,  2s.  6d. 
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MR.  WADE,  F.R.C.S. 

STRICTURE  OF  THE  URETHRA,  ITS  COMPLICATIONS 

AND   EFFECTS;    a  Practical  Treatise  on  the  Nature  and  Treatment  of  those 
Affections.    Fourth  Edition.    8vo.  cloth,  7s.  6d. 
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DR.  WALKER,  M.B.LOND. 

ON  DIPHTHERIA  AND  DIPHTHERITIC  DISEASES.  Fcap. 

8vo.  cloth,  3s.   

DR.  WALLER. 

ELEMENTS  OF  PRACTICAL  MIDWIFERY;  or,  Companion  to 

the  Lying-in  Room.    Fourth  Edition,  with  Plates.    Fcap.  cloth,  4s.  6d. 


MR.  HAYNES   WALTON,  F.R.C.S. 

SURGICAL   DISEASES    OF    THE   EYE.     With  Engravings  on 
Wood.   Second  Edition.    8vo.  cloth,  14s. 


DR.  WARING,   M.D.,  M.R.C.P.LOND. 
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